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= Es Rules to be >- 

the writings of the Chemiſts, than thoſe numerous indigeſted /erved in con- 
experiments, delivered under the title of proceſſes (a). For theſe 77 
pPtoceſſes are found to be ſa many, and fo different, that the 7, 4. 

iſs af a man is ſcarce ſufficient to go through them all, nor any patience 
| to the fatigue, But the greateſt obſtacle has been, that men do not per- 
ceive to what end all theſe labours tend. For were. a philoſopher to conſult 
the artiſts themſelves upon the ſubject, he would hardly receive a | 
anſwer. - And after chemiſtry-began to be taught in the univerſities, the wri- © 
ters of chemical inſtitutions — at little more than delivering certain — | 
re of wy apts. Tunes the matting of chemi HR 
- requ my pu I undertook 
conſidered ay typed blick examples of the chemical operations, in 5 | 
_— order, 2 Hippocratical manner, —_— — be done 

out care and d 


2. The tuſt thing to be here ſolicitoully regarded, is to do noching in 
vain; for what is more unneceſſary, than to repeat ten times over, by other 
examples, what is ſufficiently exhibitetl by one? When I have once ſhewn 


(a) Chemical operations, or proceſſes, are par- Or more peculiarly, a chemical $.is ſuch 
ticular methods of changing e bodies 2 an application of 2 to any ſubject, as 4 
ſeribed in the foregoing hg by. means of a ſenſible change therein ; yet leave the 
the inſtruments there . enumerated ; ſo as to fubjeRt capable of being compared with what 
render the changes obſervable to the ſexiſes. it was before. 

Ne II. B : how 


. .- farab 
_ 


To begin with 
vegetables. 


rals, we ſhall our ns 
range by mer 
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how the fragrant water is procurable from baulm, there is no occafion nau- 
Coy to t the fame thing, by a freſh example in marjoram, roſergary, 
Why hy ſhould a pe 2 inſtructed a obtain the aromatic ſpirit of 


fee — be labogjouſly *raugh to do the fame thing in numerous other 


ubjedts (@) ? 
3. *Tis however neceſſary that the learner be ſhewn a plain example of 


every operation, which contains any thing fingular, of ſervice in the art, and 
is not iſe exhibited by any other 4 For the ſtudent in che- 
miſtry ſhould at leaſt , ther the principal ways of procuring the uſeful 
things. And it would de wrong in this art $ leave — one d nr 
with the uſeful ngthods of wales: A Dot to \ wha as rſon 
defirdus of knowing the nature of falts in vegetables, 2 1 od of 
extracting them from their aſhes, unleſs he ae learns how diſtillation and 
putrefaction may obtain,” and produce them from certain plants? 

4. Next, I confidergd, that the order to he obſarved | in exhibiting theſe 
proceſſes, ſhould be the order of the mathematicians, and the experiment 
that was firſt made, be required to the artificial performance, or juſt under- 
funding of the following ($). I alſo preſumed there ſhould be a relation bo- 
tween them; fo that that ubſequent might proceed directly and immediately 
from the antecedent : By w means, in 5 ſhort time, with little labour, 
and leſs be nearly the principal uſe of the whole art _— be learned 
which uſe is excellent, as that whereby we underſtand the powers of 
nature, and th ruments of health. 

5. Laſtly, in he. conduct of theſe proceſſes I wauld not have an mo 
wholly to medicine, tho* I otherwiſe prefer this to other arts: no 
hath befaln either chemiſtry or medicine, than that weak 2 
chemical 1 were conſtantly proper inſtruments in phy- 
Whereas it is plain —— 2 1— by no — adminiſters tihedBine 


fie, 


done, but to — phyſics (c). (c) * oem operations 'of 
7 


chemiſtry, but by no means claim them — ince therefore the 


2 performed egetables, animals and mine- 
ns with regard 6 thſe Chee ribs of 


6. We are ob to with v | becauſe theſe every Where 

vegetables + han as — * al into their own ſubſtance. '' And 
— 1 — wholly feed upon others, yet at length they all de- 
rive their e matter of their bodies from vegetables; which 
allo undergo a chemical reſolution with greater eaſe, on account of the greater 
fimplicity of _ arts, and therefore may be the better underſtood. Mi- 
verals mne but chen their treatment requires more 


(a) Perhaps carefully obſrving this 40 82,8 95, Kc. &c. which may inti- 
6 Gr of the n mw 4 5 l - eg 


dropt as uſeleſs in thi of chemiſt 
See for Boe for ice: — 6, 8, i 75 Pal mult — in a fri 


42 22, 24, . 1 275 28, 29, 30, 31, 41,44, mathematical ſenſe. 
» 34+ 57,5 


59. bo, 61, 63, 9, 70, 71, 72, (e See the uſes of chemiſtry in the theory. 
ſecret 
3 


4 n 4 . 8 . * * 1 ut * 7 5 «> a7 jug 2 = af — * 1 * * 1 * 
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ſecret arts, leſs known inſtruments, and leſs. obvious operations, Whence 


take for what is 


Fourthly, The effect produced ſhould rather conſiſt in a ſeparation of the 
parts, fuch as they were originally, than be changed by the operation: for 
as bodies, by this art, are reſolved either into their natural parts, or parts 

red in the operation, it it plain that the firſt alone ſhould here be ob- 
tained ; ſo that by re-adjuſting the ſame parts, we may be certain of produ- 


ing the original ſubject again. | 
* By duly obſerving theſe four requiſites in our firft operation, we ſhall 
receive four great advantages. For, f, the artiſt will hence clearly eive 
what thoſe parts were, as they originally exiſted in the ſubject; thence 
form a true judgment of its nature, and the diſpoſition of its component parts, 
And without this procedure we might commit great errors, by imagining that 
the parts were ſuch in the whole as they appear after the reſolution. Secondly, 
We ſhall thusdiſcover the nature of the remains, or what is left of the ſubject 
after it has been treated : for if only a gentle ſeparation be made of the native 
N er will appear but little altered. Thirdly, We ſhall hence 
_ to examine this remainder by a new operation : — - 
every ſubje& may be properly examined by all the art of chemiſtry. But 
under — procedure, — 125 n was to be performed upon a 
ſubject greatly altered, little juſt know could be acquired, and the ſcience 
would rather be confounded than illuſtrated, In the fourth place, we ſhall 
hence obtain an exact knowledge both of the action employed in the experi- 
ment, and of the n procure it; and what great ad- 
vantages theſe are in chemiſtry is ſelf-evident, I wiſh I could have found an 
author who had delivered his experiments in this method. 
11. The laws of chemiſtry alſo require parti conditions in the ſubj 
this primary operation: the firſt whereof is, that the part ſeparated 
moſt ſimple of thoſe afforded by any operation, ſo as to be uniform, like water. 
Secondly, that it be what enters the ion of other bodies, and not 
itſelf produced from them. Thirdly, that it be eaſily ſe into thoſe 
parts deſigned to be obtained from it: otherwiſe it might happen that a ſim- 
ple and tractable body might be very difficult to into its conſtituent 
parts; which is evidently the caſe in gold, quicleſilver, and filver. The prin- 


(a] See the article vegetables in the hem. 
B 2 


of Conditions of 
the {SA fubje. 


= 


vegetables. 
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cipal uſe of theſe conditions in our firſt ſubject is, that thus we may obſer ve 
the natural order in our firſt production; and, at the ſame time, leave the re- 
mainder fit to have its other parts diſtinctly ſeparated by new operations. 

12. Again, the inſtrument of this firſt operation alſo requires its conditions; 
and muſt in the firſt place be ſimple, that the changing power excited by its 
means may be eaſy to underſtand and apply; and alſo not foul the ſubject by 
the admixture of its own parts, which are often of a different nature. 

13. Secondly, the action of this inſtrument muſt be ſuch as is required in the 
ſubſequent operations; and therefore in this reſpect may be called univerſal, as 
its action muſt contribute in all the other operations; ſo that whilſt other 
inſtruments act, this alſo muſt be concerned. | 

14. Thirdly, this inftrument muſt occafion but little change in the ſubject, or 
no greater than may barely ſuffice for performing the firſt operation; other- 
wiſe the operation would be confuſed. | 

15. Fourthly, this inftrument muſt not produce much diſturbance in the dif- 
ferent of the ſubject; for if theſe ſhould be greatly diſordered, or 
changed, by mixing confuſedly among one another, the action of ſuch an 
inſtrument would rather prejudice, than promote natural knowledge. When 
an inſtrument thus conditioned, applies its particular action to ſuch a ſubject 
— above deſcribed, — artiſt will have an 47a knowl _— power of 

is primary action, and underſtand what will ha in the ſubſequent 
Or Gras the — — vepuntdanbe eas. wr 
effects will therefore be clear, diſtinct, previouſly requiſite to be known, 
and ſubſervient to others. In icular, we ſhall hence evidently diſtin- 
guiſh all the parts that naturally contributed to compoſe the ſubject. 

16. It follows from the iſes that ſuch a gentle action of fire, as is always 
preſent on our globe, being applied to the fluid and moſt moveable parts of 
a vegetable ſubject, ſo as to cauſe little alteration, but a gentle ſeparation, 
will perform our firſt operation. 4 

17. All vegetables conſiſt of ſolid and fluid : the ſolid muy are either 
veſſels, or conſiſtent grofs made up of veſſels. (1*.) The abſorbing veſſels 
of plants drink in the fluid moiſture that touches them ; the mouths of theſe 
veſſels are | over the whole ſurface of the plant, and all its parts, 
eſpecially the root; they are dilated in a moiſt and hot air, and in the 
dewy and warm earth, but cloſed when it is cold and dry. Whence they 
open Wider under ground, than in the air; and drink more in the ſummer, 
than in autumn, and the winter. Certain orifices alſo draw in the air like 
wind-pipes, and convey it deep into the body of the plant; as evidently 

in the blown faraxacum. 

18. (2*.) There is another ſet of moving veſſels in plants, which, being 
hollow, contain the juices drank in by the abſorbent kind. Theſe move 
from the ſurface through all the parts of the plant. This motion ſeems 
chiefly owing to the dilatation of heat, and contraction of cold: whence the 
veſſels ſcarce ever reſt long, but conſtantly contract and dilate by turns; the 
elaſtic fibres of the veſſels thus continually propelling the juices. No valves 
have hitherto been here manifeſt to the ſenſes ; and the experiment of trees 


growing when inverted ſeems to ſhew there are none, 
Err, 3 (3*.) Plants 


— — — — —— = 
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(3*.) Plants have alſo veſſels that change the juices imbibed into others of dif- 
ferent kinds and forms; for the juices received at the mouths of the veſſels 
are very different from thoſe which have paſſed thro* the veſſels of the 
plant; and they gradually more aſſume the nature of each plant, the longer 
they have felt the force of more of its veſſels; as we find confirmed by all 
kinds of experiments. There ſeem alſo to be certain ſets of veſſels proceed- 
ing from others, and conſtantly elaborating different kinds of juices in every 

lant. 

% (4*.) Among theſe veſſels, there are ſome that, riſing laterally from theſe 
larger changing kind, thence receive a particular juice, which they again 
change by degrees into that of their own kind. Thus in the aloes- plant 
there are certain canals which carry a bitter juice, very different from thoſe 
contained in the other veſſels, and prepared in the ſame plant. Such par- 
ticular veſſels we alſo find in the greater celandine, where the eye may 
diſcern a yellow juice, made by ſecretion and farther change; as a milky 
one is found in the peculiar veſſels of the ſpurge, 

(5*.) There are alſo peculiar receptacles in plants, where thoſe particular juices 
are received, and long remain at reſt, which were ſeparted by the fourth 
kind of veſſels ; tho? theſe juices ſeem to be there farther rated and 
changed. Thus we plainly diſcover a fat ſubſtance collected, contained, 
and perfected in certain cavities ; whilſt it there paſſes through different, 
—— wag various kinds of forms; as we fee in native oils, balſams and 
Roſins. 

65.) Plants alſo have excretory ducts which diſcharge the finer * from 
thèir bodies; or elſe their veſſels being burſt by an encreaſe of quantity, 
thus let them eſcape. Every one knows that inviſible exhalations breathe 
from plants; and that gums and roſins ſweat from their broken cells. Theſe 
ſeveral kinds of veſſels contain each its peculiar fluid, diſtinguiſhable in every 
reſpect from all the reſt ; not only in conſiſtence, acrimony, or ſoftneſs, but 
alſo in colour, ſmell, taſte, medicinal, nutrimental and poiſonous properties: 
and the like diverſity is found in the different parts of plants, even the re- 
moteſt. We have a ſweet liquor in the bottom cavity of the aloes-flower, 
tho? the juices in the other are bitter: and different kinds of juices are 
found in the root, flower, fruit, ſeed, leaves, bark and wood of vegetables. 

in, the different native juices of plants are themſelves compoſed of very 
ifferent kinds of principles, which, by particular combinations of certain parts, 
conſtitute thoſe juices : whence they again appear different, on account of the 
different proportions wherein theſe principles contribute to their compoſition. 
Hence we have juices that are aqueous, ſpirituous, faline, ſaponaceous, gum- 
mous, oleaginous, balſamic, refinous, gummo-refinous, and ſuch as ſweat in 
the form of tears, either from an incifion made in their bark, or tender 
twigs z which thus diſtil a juice in the form of a limpid and tartiſh water; 
as we evidently ſee in the vine, the birch, the walnut, and many other trees. 

19. It was neceſſary to premiſe thus much before we enter upon our 
firſt operation, in order to underſtand what ſound, diftin&, and juſt know- 
ledge the art of chemiſtry may afford us in vegetables; and at the 
ſame time, what confuſion would proceed from an ill concerted: opera- 

don. 
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tion. We now proceed to draw ſome corollaries from what is above de- 


Chprollaries from the preceding doftrine of VEGI TABLES. 


— 20 ENCE it appears that there is a great diverſity in the juices of vege- 
ewith regard to tables, to be obſerved with regard to chemiſtry ; ſince ſome of their 
chemifry. parts are readily moveable, and eaſily ſeparable from the reſt ; ſometimes 
Ceroll. 1. even ſpontaneouſly ;, fo. that a gentle heat may almoſt obtain them pure; 
whilſt others of their parts ſeparate with greater difficulty, and require a 
ſtronger heat, and hence come to be obtained more mixed and confounded 


among one another: and the due conſideration hereof is of great impor- 
tance | 


Cxxoll. 2. 21. Since ſo many different juices are found in the different parts of the ſame 
plant, there muſt of neceſſity be a great difference in the chemical opera- 
tions, according to the different parts whereon they are performed. Thus, 
the pulp of caſſia fi ularis, chemically treated, muſt needs afford a very dif- 
r from the bark or cane. And thus the pith of the ſigar- 
cane affords a ſweet or ſaccharine ſubſtance; and the other of the plant 
an acid one. Let no one, therefore, inconſiderately ſay, he has chemically 
extracted this or that ſubſtance from a plant, without carefully relating what 
part of the plant he worked upon. 

Corell. 3. 22. There is another conſiderable diverſity to be obſerved in reſpect of the 

colour of different vegetables, and their ſeparate 3 as appears in apples, 

pos Gow ies, mulberries, and fruit; and again, in a 

tiful variety of leaves and flowers, which directs us to different ways 
of treatment. Thus, upon pricking the ſurge or poppy, they weep an ex- 
tremely white milk, but When bruiſed all together, afford a dusky green 
coloured juice; whilſt beet -· root, on the other os an exceeding 
red juice when bruiſed, but when wounded. one of a different colour. 

23. Again, we learn there is an extreme difference in the odours of the dif- 
ferent parts of vegetables. Thus, no part of the jaſmin is odoriferous but 
the flowers; whereas in the citron, the juice of the fruit, the rind, the leaf, 
the flower, the wood, have ſeveral and different ſcents. The different juices 
of the ſame ſeem each to obtain a different odour, according as the 
ſituation of their reſpective ſeats and veſſels is farther removed from the 
e eee And this ſhould be the more carefully ob- 

ed, becauſe the odours of plants greatly contribute to the diftinguiſhing 
one plant from another, and are chiefly procured: ſeparate by the firſt ope- 
ration in chemiſtry. | 

Corel. 5. 24. We next obſerve vegetables: have alſo a variety of taſtes; 

and to ſuch degree that among ſo many thouſands of plants of different 

forms, there are ſcarce two of the ſame: taſte ; each of them hav- 
liar. to itſelf, Nor does this hold only of different plants, but 
to its different parts. And the 

of colour and odour. 5 

is 


Corull. 4. 


3 als of ſame individual, with 
fame is to be underſtood, in the ſame 


FE 
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23. Tis . — . ĩ ði v Coral. 6. 
— — 20. apguns of the ſame kind, either in reſpect of 
colour, taſte or odour. And for particular virtues, no compariſon can be 

made betwixt juices crude and mature. For from the ſpring, thro* the 

whole courſe 3 to the end of autumn, vegetables ate ſo different, 

at different times, as ſcarce to appear the ſame; at leaſt they differ extreme- 

ly in the four ſeaſons. For, ſhowers excite fragrant 'exhalations in plants, 

t in a dry time ſeemed faded; and to this head belong thoſe differences 

that ariſe from the difference of the foil: thus the plants that grow in 

mountainous places differ — produced in a low wet ſoil. 

26. The preceding doctrine alſo informs us, that nearly all plants in their firſt Corall. 7. 
riſing and growth abound with thin, watry, faline an} and at this time 

| contain a large proportion of falt : but that, after having felt the ſummer's 

fun, they become leſs watry, ſpirituous and faline; and chiefly abound with 

"i oil: whence the ſame operation will neceffarily procure quite different ſub- 

1 ſtances from the ſame plants at different ſeaſons. | 

1 27. Laſtly, it is certain, that chemiſtry, tho? ever ſo exactly 1 Coroll. 8. 

4 preſerve the pure and perfect virtues of vegetables; as ys mixing the 

parts firſt ſeparated, with thoſe that ſucceed, and thus changing their 

10 extremely mutable nature, and introducing not only new forms, but proper - 

ties. Chemical operations, therefore, are far from always ſeparating the noble 

virtues naturally reſiding in ſome plants; but rather frequently alter 

them in a great degree, and ſometimes turn them into the direct contraries z 

as appears to have been well underſtood by Helmont (a), when he exprefly 

declares him happy, who could with ſafety and expedition cure diſeaſes by means 

of crude fimples; this being the ancient method of cure and recommended 

in ſcripture. For the ſpecific e is altered by fire: whence extratis and 

magiſteries are frequently exhauſted preparations: ſo great and lurking/a thing 

is fire.” And this admonition ſhould be carefully remembred. On the other 

8 hand, it's certain that chemiſtry, by exquiſite labour, does ſometimes produce 

bs new bodies, that before had no exiſtence in nature; and poſſeſſed of virtues 

otherwiſe unknown to nature; whence art by this means effects, what in the 
natural ſtate of things were impoſſible, according to the juſt obfervation of 
Helmont in the fame place. 

28. Thus much was neceſſary by way of introduction to our proceſſes upon 
vegetables, If we ſhould ſeem too tedious in our preparation, the caution 
we uſe muſt be an apolagy ; for, one phyſical operation rightly performed, 
and free from error, will conduct to a thouſand others that are to fol- 
low; but a ſingle error in a phy/ical experiment might occafion thouſands. 

209. We ſhall now proceed to our proceſſes; and, always firſt examine by our % methods 
ſenſes the body we deſign to change, that it may be the better underſtood be vat in 
in its own nature, before it undergoes any alteration. In the next place, I will # proces. 
exactly deſcribe the operation itſelf ; whereby the ſubject, before examined, is 
to be treated; fo that the cauſes which produce the effect may be underſtood. 

Thirdly, I will enumerate the effects produced in the ſubject by the ope- 


(a) Pag. 141. . 45. pag. 458, 459. 


ration. 
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mtion. Fourthly, we will again examine the remainder, and compare it with 

what it was before; in order to learn the obſervable changes wrought upon 

it. Fifthly, I will endeavour to deſcribe the ſeveral inſtruments employed 

in every — Sicthly, I will ſubjoin the phyſical corollaries, which 
y flo 


ſpontaneo w from the e pope Seventhly, I will add the 
— virtues of the "00% AM z with care to mention ouly ſuch as may 
be verified by experience; avoiding -all e ion: I will alſo declare 
the infignificancy of many others, and mark the pernicious ies of ſome, 
/ which are often unjuſtly commended. And herein I judge I may be of 
ſervice ; as long experience, in chemical and medicinal affairs, has enabled 


me to rm this part; and as I have here no reaſon to deceive. 

30. I will begin with a recent native vegetable that has hitherto undergone 
no change; and ſhall firſt draw from it all that would riſe by the heat of 
the ſummer's ſun; that is a very volatile and conſiderably fimple water. 
As much as poſſible, I will perform all the experiments upon one, and the 
fame vegetable; that we may thus preciſely learn what different ope- 
rations, conducted by the rules of art, and thus ſucceſſively applied, will have 
upon the ſame plant. And after having ſhewn all the chemical ways of 
drawing a | fragrant water from recent roſemary, I ſhal! regularly proceed to 
ſnew how | the ſalts; oils, and other things are to be obtained from the ſame 
plant; and this ſo long as poſſible: for we ſhall have a diſtin and ac- 
curate knowledge of the chemical operations. Whereas, if we obtained the 
water from one plant, the falt from another, and oil from a third, the fer- 
mented ſpirit from a fourth, and the volatile ſalt, by putrefaction, from a 
fifth : we could neither rightly underſtand the analyſis of the plant by the 
operations, nor the true action of the operations upon the t; but all 
would appear confuſed, Theſe preliminanes were neceſſary, before we came 
to the operations themſelves ; which we ſhall now begin. 
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Chemical Operations upon VEGETABLES. 


PROCESS I. 


The diſtilled water of roſemary, extracted in the form of — . by 
the heat of the ſummer's fun. 


11. AKE roſemary freſh e 
T dew upon it, and, 2. lay it lightly and unbruiſed upon th 

round plate within our little cylindrical furnace (a); the plate bein 
made „and fixed at the | hoe of two or three inches (). ke 
cover tne furnate with its large conical ſtill- head, and apply a 8 
© ceiver to the noſe thereof. 3. In the fire-place of the furnace put a li ighted 
coal (c), that does not ſmoke, and raiſe up an equable degree of heat not 
© ex 85 degrees on Falrenbeit's thermometer (d); — 
« kept up ſo long as any ._ or comes over. Then away the Fal 
s put in a Freſh and proceed as before; continuing to do ſucceſſiv 
< a ſufficient — — 4 Ler this diflled Heuer 
* be kept at ref in a clean glaſs cloſe ſt "het fins" days, in a cold 

- > whereby it will become limpid, and have the taſte and odour of the 


lant.” 
- The nature and uſe of this water. 
tn; hs Gina aa 


proper parts (e), which are difficultly ſeparated from the plant; and cleave 


to it even in the crying, This dew, alſo, by ſticking to the outſide, re- 


ceives the liquid 2 F the plant, which being elaborated the day before, 
night, 


and exhaling in are hereby detained z ſo that they concrete toge- 
ther into — external liquid, which is often viſcid, as appears in wax, man- 


na, honey, &c. (2.) This water alſo contains the fluid which exhales from 


a) Deſcribed, tab. xvii. fig. 2. no groſs (moke, but makesalaſling fuel, and will 
2 b e the grate, ſuppoſe, or plate of itſelf entirely burn out, tho buried in aſhes. 
pp ports the fire ) See the theory. 
— 97 is coal ſeems to be meant of Dusch {e) See the theory. 
turf, which when once thoroughly ignited, yields £ 
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the veſſels of the roſemary, Arm: which chiefly conſiſts of ſimple water, as 
long ſtanding veſſel; when the taſte and odour va- 
ning 9 inſi 2 _ Dok bel d. Another part of this water is that 
fabtile, volatile ſubſince, which gives the plant its peculiar taſte and odour ; 
for theſe the ſenſes diſcover in it : but the remains of the proceſs ſcarce afford 
any thing thereof. (g.) This ſame water ſeems alſo to contain ſeeds, or 
other little bodies ; which in a certain time uſually grow into a kind of thin 
whitiſh weed, ſuſpended in the middle of the water; and daily enereaſing, 


or ſpreading ith , becomes a myctlage, which did not 3 firſt, 


2, I have kept theſe waters undiſturbed in ſeparate well-cloſed veſſels, and 
obſerved that in a year's time they began to appear thick; which thickneſs 
gradually encreaſed every. year, till at length the whole liquor grew —— 
mucilaginous. Hence this water contains the elementary water, and preſiding 
ſpirit of the plant, a ſpirit ſmall in bulk but rich in virtue, and exhibiting he 

ſmell and taſte of the ſubject. This water, therefore, in exhaling proves 


a vehicle to that ſpirit which contains in a ſmall, ſabtile, extremely volatile, 


2 thence eaſily ſeparable ſubſtance, the particular virtue of the plant; 

ving the remainder exhauſted in this reſpect: and hence proceeds the me- 
pot virtue of theſe waters, which principally depends upon their native 
ſpirit. For this ſpirit, having à brisk mobility in moſt plants, affects the 


' . Nerves, and raiſes the ſpirits in caſe of their depreſſion. But beſides this 


common principle of action, plants have another peculiarly appropriated to 


. each, and of wonderful efficacy : this in the language of Paracelfus is called 


their a eflence. 

3. The odoriferous ſcents both of lavender, and of baulm, agree in this; 
that they excite the languid nerves : but the ſmell of lavender, beſides this, 
has another virtue, and fo has baulm. From this virtue of 

wonderful effects in the body; which can only be learnt 


mom a faithful hiſtory of plants; where their virtues founded upon expe- 


rience are delivered. This peculiar virtue has often a contrary effect to 
the common : the Indian hyacinth has an t odour, but 
excites ſtrange ſpaſms in hypocondriacal men, and hyſterical women. Rue 
alſo diffuſes b vary fda t which cures the occaſioned by the 
former odour. 

4. We muſt alſo obſerve, that human induſtry has diſcovered, that this 
fine vapour of plants is productive of thoſe ſtrange effects occaſioned by ve- 
12 concretes, as well in the way of evacuants, as alteratives ; becauſe 

this alone be totally ſeparated from medicinal or iſonous plants, the re- 
mainder, tho* without almoſt any ſenſible loſs of weig 2 
Hence a chemiſt ſhould . reſerved in 2 the virtues of 
theſe waters, and learn for ſome time before he pronounces with certainty. 
From theſe obſervations we may ſay, that theſe waters will frequently 
eure fainting, and prove ble in the way of perfume ; for nothing more 


directly proves more refreſhing, and —— to the brain and ſ pirits, than 
ch 2 war of balm or a 3 each of hem thers-tall, of the e 
ts. 


5. If 
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5. If the veſſel be cloſe ſtopped, and ſet in a cool place, theſe waters will 
retain their virtues for a year; but if negligently kept, or any crack ſhould 
happen in the glaſs, their extremely volatile ſpirit ſecretly flies off, and leaves 
the water vapid. Our experiment alſo ſhews us, what it is which plants 
loſe by being dried in the ſummer's ſun; viz. the water, and the ſpirit 
we have been deſcribing. Hence alſo we know the nature of that fluid, 


- which firſt riſes from plants in diſtillation z and what that matter properly 


is in plants, which gives their peculiar odour, viz. their preſiding po 
Laſtly, we hence learn, in ſome meaſure, what thoſe effluvia are, which, 
incipally, in the ſummer ſeaſon, and the open air, exhale from vegeta- 
les; for it is highly probable that theſe conſtant exhalations of plants, eſpe- 
cially in the day time, have a great agreement in their peculiar nature with 
the liquor produced in our preſent proceſs, tho? differing in this ; that the 
exhalation is made from parts continually recruited by the root; whilſt in 
our experiment thoſe parts alone are collected, which are driven off from the 
pants after being gathered, and no longer ſupplied with freſh nouriſhment. 
hence the diligent and ingenious Dr. Hales obſerves in his Vegetable Sta- 
ticks, that the diſtillation of the juice received in glaſs-veſſels, artificially applied 
to recent inciſions of plants, in the ſummer ſeaſon, is of a different kind (a) from 
common diftillation. DOE. | 
6. Hence we may underſtand that the various, peculiar, and often ſurprizing 
virtues of plants, may be widely diffuſed thro? the air, and carried to a 
vaſt diſtance by the winds. So that we muſt not preſently account as fables 
what we find related in the hiſtory of plants, concerning the ſurpriſing effects 
of effluvia. The ſhade of the walnut gives the head-ach, and makes the body 
coſtive : The effluvia of the poppy procure ſleep: The vapour of the yew 
tree is reputed mortal to thoſe who ſleep under it: and the ſmell of bean 
bloſſoms, if long continued, diſorders the ſenſes. The ſtrong action of the ſun 
upon plants certainly raiſes atmoſpheres of great efficacy, by means of the 
ſpirits it diffuſes 3 and the motions of the winds carry them to a great diſtance, 
The dark ſhades of thick woods, where vapours are contracted, occaſion 
various diſeaſes, and often death to thoſe who reſide among them; as ap- 
pears by melancholy examples in America, which abounds with 1 
trees. For this ſpirit of plants is a thing peculiar to each ſpecies, abſolutely 
mimitable, nor producible by art. It has therefore yirtues peculiar to 1t- 
ſelf, but ſuch as are ftrangely agreeable to the human ſpirits, But becauſe 
the ſpirits of ſome plants are very manifeſt to the ſenſes, whilt thoſe of 
others ſcarce affect our organs of ſmell and taſte by any ſenfible action, the 
chemiſts have chiefly deſtined to this firſt proceſs, thoſe plants which are re- 


markable for their grateful odour : ſuch as theſe of the following ſhort cata- 


'ogue, for example, taken from the European officinals, and a few of the 


"© Uk 


(a) See Dr. Hak's Vegetable Staticks, pag. 50. 
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C4 s . Plants 


TY 


„ 
— Bafil. 
— Baulm. 
— Bays. 


he Calamints. 


—Calamus aromaticus. 
—Camomile. g y 


— The Maudlin-tanſeys. 
— - Melilot. 
Mint. 


AMotherwort. 
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Plants. 


— Nutmeg, 

— The Onions, AF 
— Orange. MF 
—0 1 um. 4 - 
— Phi delphus. - 3 | 
— Polwum. k : 4 
—Roſes. | = 
——Sage. A 
W 
—Scurvy-grals, 

— The Southern-woods, 
— Natel. 

— Ianſey. 

—Tuberoſe; 
—Valeran. 


—ViRorialis, 1 


+ veſſel, all the water of the firſt proceſs is loſt, beſides much other matter, 
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7. Several of theſe trees contain, in their different parts, an aromatic volatile 
matter, which may be obtained in this firſt operation; for ſometimes their 
iar virtue reſides in the root; as the camphorated balſam in the cinna- 

mon root; or in the wood, as in the Rhodium wood; in the bark, as in 
cinnamon; in the huſk, as in Walnuts ; and frequently in the flowers, leaves, 
and ſeeds: Again, in the waters that diſtil from them, as in the walnut; 
in their balſams, gums, tears, and rofins, as in the balſamic trees. And fo 
many things we learn from this firſt ſingle experiment; more might be added, 
but perhaps more would be tedious, | | 


PROCESS IL 
| The infuſion and decoction from the remainder of the firſt proceſs. 


UR ſecond operation ſhould be ſo directed; and performed, as perſectl 
O to obſerve all the laws laid down by the firſt ; ü again — 
reap all the advantages that were there enumerated. 

As therefore a dry heat of 85 degrees there . its effect; it ap- 
what action the fire and air in that degree have upon a plant. In this 
—＋ ſhall examine what fire and water, gradually raiſed from 85 de- 
of heat to 212, or to the degree of ebullition may have; for water 
cated to 85 degrees throws off from a plant the water of our firſt 
* 1. Take the remains of the roſemary in our firſt proceſs, which have 
© now loſt their verdure, plumpneſs, and ſueculency, and are become brown, 
* contracted, ſhrivelled, lighter, and almoſt without the natural ſmell, and of 
* a taſte ſomewhat foreign from that of roſemary. The whole is now brittle, 
* which before was ſupple, ſoft, and viſcous: All which may appear by com- 
« paring this remainder with the recent plant. Inſtead hereof we may take 
* a plant gently dried, but not too long, in the open air of a ſhady place, 
or even what is freſh gathered; for this will make no conſiderable diffe- 
© rence, becauſe the water of our firſt proceſs is always loſt in the boiling. 
2. To the ſubject, put into a clean veſſel, pour pure clean rain water, 
* heated from 85 d to the degree immediately under ebullition, viz. 
that of 211. Let the whole plant be well covered with the water; which 
* muſt now ſtand together, in a Cloſe veſſel, in this degree of conſtant- heat 
* for the ſpace of half an hour, or more. Then off the liquor, which 
© will now appear brown coloured, and have but Feels odour, being deprived 
of the taſte of the roſemary found in the water of our firſt proceſs. This 
is called the infuſion of roſemary, and contains the virtue of the. plant but 


© little altered. If the water of the firſt proceſs be mixed with it, it will 


* advantageouſly contain the peculiar virtue of the plant for medicinal uſes. 


And perhaps this is the beſt manner of conveying the medicinal virtues of 


* herbs into the body, unleſs it be in the form of expreſt juices. 
3. If the plant be boiled for ſome minutes with water, the liquor then 
* poured off is called a decoction, or apozem. If this be made in an open 


© as 
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© as we ſhall ſee hereafter (a). If the operation be here performed in a very 
< tall chemical veſſel, fitted with a ſtill-head and a receiver, and the water 
that comes over he afterwards added to the decoction, the whole will then 
have the principal medicinal virtue of the plant. And if the operation be 
performed in Papin's digeſter, the decoction will then have the united vir- 
* tues of the plant, without any loſs of the ſpirit, or water of the firſt 
© But the peculiar virtue of the plant is changed, as a both W 
the ſmell and taſte, and in ſome degree by — Das 
© difficult in all theſe caſcs to preſerve - —.— taſte and colour — 
© 4 Upon the remains of the firſt decoction, pour boiling freſh water, 
© make it conſtantly boil, then pour off the decoction, and carefully take off 
© witha clean ſpoon all the Froth that riſes in the boiling, ſetting it apart in 
a clean veſſel. This matter is unctuous, and, when gently dried, burns 
© in the fire. Continue to pour on freſh water, pour off the decoction, and 
collect the froth, with care to avoid the admixture of any foreign matter, 4 
© as ſoot, ſmoke; or the like; till the water at laſt on, comes off iv 
< after a long continued boiling as pure, taſteleſs, ourleſs, as it was 
* when put on; which gs n about the 20th — After this 6. 
it will be ſurprizing to obſerve. the leaves of the roſemary remaining 1 
I 22 id 8 — of their original form and ſize; but having ex- I 
n colour for a brown, and being funk to the bottom 
f 1 oy water = when they floated before.” 

5, The denſer the plane and the more reſinous, the more oily froth is 
thrown to its ſurface 3 and the leſs of that reſinous, or virtue 
communicated to the water, becauſe not diſſolved therein ; therefore for 
preparing a decoction of this kind, a long previous digeſtion, or the addi- 
tion of a fixed alkaline falt, and, afterwards, or longer ling are required 
as hath been obſerved in making the decoction of guaiacum wood. 

6. But even ſuch reſinous vegetables, if boiled when they are freſh, 
and ſucculent, their native ſaponaceous virtue ſtill keeps their roſin ſo able: 


which together, when dry becomes more difficult of ſolution. - This 
has been . obſerved by thoſe, who, in America, have boiled the chips x 
— in water, — they ſoon obtained a very 


cures the venereal diſeaſe ; whilſt the wood that been — 

Lept, 12 now leſs ſoluble in water, has a leſs effect. 
7. Since, therefore, plants loſe by boiling all that which goes off in the 
fm of vapour with 212 degrees of heat ; all thoſe plants are unfit for this 
tion, whoſe virtue required is volatile with this degree of heat. But 
ſe, whoſe virtue refides in a more fixed matter than can be ſeparated by 
this heat, are fit for decoction. Of this kind are the owing eat. aſtrin- 
gent, viſcous, aromatic, emollient, cooling, nutrimental, reſtorative, and ſa- 
Ponaceous vegetables, and all viſcid ones that are not too reſinous 


—Acacia.  oBrook-lime. 


(a) See preceſs 15. 23-30, 
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Comfrey. | —Perriwinkle. 
—Currants. —Purſlain. 
— Roſes. 
— Rhubarb. -- 
D Scordium: 
—Shepherd's purſe. 
— Sorrel. 
—Speedwell. 
—Sumac 
— Tamarinds. 
| —Tormentl]. 
Water: lily. 
Wood: ſorrel. 
—Plantam. = — Wormwood. | 
To theſe may be added the freſh expreſs'd and unfermented juice of ſummer- 
8. Let it however be obſerved, that I do not. ſuppoſe that the 
peculiar virtue of a plant, which eommonly refides in its preſiding ſpirit, 
ſhould always ſhew itfelf by ſome remarkable odour,, „or aroma- 


tic taſte: on the contrary it may happen, that the ſpirit 
active without remarkably 


be extremely 
ſenſes ;- as appears in the black hele- 


bore root, the cicua aquatice Gefneri, the ſolanum maniacum, &c. whence ah. 


theſe particulars are very cautiouſly to be conſidered before any general rule 
is laid down. | | 


— and effatr of theſe infafons\ and deci@ions; 
1. Theſe preparations may paſs through the lacteal and meſenteric veſſels, 


and mix with the venous blood of the vena cava, and thus by the vital 


motion be mixed with the humours of the body, received into all the lar- 
ary” of veſſels, reach to the viſcera, and all the other parts of the 


Y 3 for they are ſaponaceous, penetrating, and miſcible with every hu- 
mour. 


2. And here they may act by their own peculiar force remaining in the | 


liquor of the infuſion or decoction; which faculty of action is then greatly 
encreaſed by the force of the vital motion, and thus produces ſudden effects. 

3 But they want that efficacy which remains in the water of our firft pro- 
eels, tho” the infuſion contains more of it than the decoction. But in the 
decoction, however, this want is ſupplied by a greater efficacy, which the 

uing heat communicates thereto, by enabling it to diflalve, and intimately 
mix the virtues of the plant with the water by long boiling. Whence, if 
the operation were performed in a till with its alembic head, and the ex- 


haling water returned to the remaining decoctions, then theſe decoctions 
p | 


: : 
— 


13 


would become exceeding rich in the virtues be p as will evidently 


* _ | decotions depends as much upon the efficacy and quantity of the hot water 


The apa, defrutum, extract, rob and jelly, from the PR TY of the 
ſecond | 


upon evaporating the water emplo 
part of the 
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appear in the fifteenth proceſs : for ſuch a liquor contain nearly-all the 
ject, 


ers of the 1: 
4. It muſt be well dend, that the medicinal virtue of ib damn und 


received, as upon the virtue of the plant. This is known to phyſicians. 
Were it not an error, in condemning the uſe of tea, to attribute the miſ- 
chief wholly to the leaves, when the larger part is hot water; and 
when we attribute the virtue of enlivening the ſpirits to the drinking of tea, 
is the diluting virtue of hot water to be omitted? 

1 * 415 I — — the pharmaceutical law, method, Ant 

bject, and e paring infuſions and apozems ; as alſo the effi 
G ef the hotteſt Ry as the "the Glide of a plant. Who, but an — 
would believe that a two days boiling, ſhould not, with all its force, deſtroy 
the tender leaves of roſemary ? nay, what is more, tho? the tendereſt flower 
were to be ever ſo long boiled in water, yet upon taking it out, and care- 
fully examining it by the - wi 6 it will be 
found perfectly unaltered. 1 made the experiment, nas. continued the 

for a very long time, yet at length found all the hairs, little rifings, 
tubercles, and fibres the fame, without any difference. From hence phyſi- 
cians may underſtand, why the ſmalleſt veſſels of our bodies are not diſſolved 
by the hot juices they carry. Some may ſuſpect, that the mechanical triture, | 
which the force of the pulſation makes againſt the fides of the canals, ſhould 6 
rather break them, than the power of heat or moiſture ; but the laſt ele- 
ments of our ſolids are not ſo much ſaline, ſaponaceous, or oily,” as merely Y 
terreſtrial, and joined together by a certain cement. For w at we have 
above ſaid, concerning the force of boiling water upon vegetables, is alſo 
true of the parts of animals, treated in the ſame manner. 

6. If the leaves remaining after this operation be dried, they become 
ſhrunk, and ſmall ; but i ag ſiceped in hot water, they exactly recover 
their former ſize on | "_ 

7. But ſome of the n of plants are altered by the bo 
Arum grows milder by decoction ; the crude juice or infuſion of aſarabacca 
proves ſtrongly emetic ; but this virtue, by long continued decoction, is 
cnnhyecd $0; anther, that is diuretic and aperient. 


AE amet . 2 ea . . — 1 
— 9 5 1 - ag s 2 7 — . 1 
X Let * 8 * z "_ 2 is — ac do” * wh egy "NE FI * * 
3 +. ef. 2 . api on oat 6 3 * 3 1 * Hu, . 8 ; = iſh. <5, 5 
* Wn = 4 A PR * r N Pee * 4 - C 4 
I 4 a = x 1 n "WS ** * mY = 2 . 4 * 4 2 a <= * K 
F n 


Enders II. 


proce. 


FTER having examined the infuſions and decoctions of our ſecond 
proceſs; the law of method requires, firſt, to try what will remain 
ll thoſe preparations ; for thus that 

plant will gradually appear which gave it its YOu and thence 
may 


* 
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may alſo be chemically known the nature of all thoſe parts of vegetables, 
which are ſoluble in hot water, and may be extracted by its means. 

< 1, Let the infuſions or decoctions of our ſecond proceſs ſtand at reſt for 
< ſome hours, in a cool quiet place, and in a clean veſſel covered on the top, 
that they may thus depoſite their gravelly earth, and other groſs or ponde- 
© rous feculencies, not belonging to the plant itſelf. They may alſo be paſſed 
through a ſtrainer till they become clear; but then the gummy, ſomewhat 
reſinous and viſcous parts belonging to the plant will be alſo ted ; and 
© thus indeed they may be obtained the purer for medicinal uſe ; tho? they 
* loſe ſomething requiſite in their chemical examination. The apothecaries, 
requiring them extremely pure, have another method. They intimately mix 
the recent white of eggs with their decoctions, by long whiſking them 
© ther, then boil the whole, whereby the white of the eggs, now hardened 
the boiling, concretes together in the decoction, and at the ſame time en- 
« tangles the groſſer matter with itſelf : ſo that now the liquor being ſtrained, 
leaves much groſs feculency behind, and paſſes ſufficiently clear. And theſe 
© are the three ways of purifying decoctions, viz. by reſt, by the ſtrainer, and 
* by white of ; the former whereof is ſuited to chemical examinations, 

s 2. Let — her thus purified, be put into a clean cylindrical open vel 
« ſel, or one that widens upwards, and ſet over a clear fire, and there kept 
© nearly in a ſtate of boiling; ſo as to exhale, and acquire the conſiſtence of 
thick honey; with care to avoid boiling ſtrongly, for fear of exhaling off 
* what ſhould be left behind, and to prevent burning at the laſt ; which would 
« deſtroy the virtue. | 

* 3. The ſame preparations may be likewiſe obtained from the freſh expreſt 
£ juices of plants ; PO juices of ſummer fruits, and ſucculent roots; 
* ſuch as liquorice, Theſe ſubjects being taken ripe, recent, and perfect, and 
© being firſt cleanſed, and bruiſed, the juice is to be expreſt, diluted} with 
* water, and purified by reft, and the ſtrainer; and then to be exhaled in 
the manner above- mentioned, to the natural conſiſtence they had upon ex- 
preſſion. The juice thus freſh expreſt, or reduced to its natural conſiſ- 
tence, after having been diluted and ſtrained, may be called muf# : and 
when this muſt 's boiled to an half, fo as to be long kept ſound, and poſſeſſed 
of its natural taſte, it has been called /apa; but if boiled, till only a third 
2 remained, it has been called defrutum, which may be preſerved ſtill 
* longer without loſing its former nature. But when the liquor is at firſt ex- 
< tremely well purified, and again gently boiled till a drop let fall on a cold 
plate grows firm and tranſparent, almoſt like ice, it is called jelly. If it have 
the conſiſtence of thin honey, it is called a hrup; if it be ſomewhat thicker, 
* rob. All theſe preparations are indifferently called extracts, which are 
therefore termed either liquid, thick or, even, ſometimes ſolid. .“. 


= aa £3 


The nature, virtues, and uſes of the preceding preparations. 

1. All the foregoin reparations may be diſſolved in warm water, and 
then they reſemble the - of the ſecond proceſs ; tho* they have by 
Wer Joſt fore of Gawavr ons 29074 888 ( 

Vor. II. D 2. They 
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They be thout ſpoiling, for years. 
. 3. The They retain anc ofthe we of th Vogel, tho? the volatile part 
in t 


4. They I preſerve the virtues of plants entre, and free from the in- 
cumbrance of their 3 425 FR we _ = ene 2 
after this preparation; for ſo muc erve from corrap 

5. Hence i appr what i is that, ne — 1 long — ins 
rupting with lr water extracts nothin r 
all the juices waſht out of dead plants, which are reci- 
procally „ diſſolved, agitated, and dried by the moiſture of the 
air, dew, rain, and heat of the ſun ; whence they become effete and d 
ſkeletons of plants, The worm 1 of vegetables, & 
as at length to „ tp r1V e erer auge 


my 
voyages, may receive great advantage from 
5 ſubject to diſeaſes from the uſe 
— and ſmoked ; 8 10 REG are remedied by 
the jaices of fruits : — diſſolving the y of oranges, barberries, 
cherries, quinces, lemons, China oranges, currants, grapes, rob of elder, rob 
juni al prefent remedy. add ens 
they touch at any fruit-iſland ; and 


than a due iſion of this 
21 rn „ juices abounding with fat are 
preſerved, when thus thickned, from running in the air; ſalt bein 
— — The method, therefore, is to keep them in well to 
— And laftly, thoſe vegetable ſubjects * this operation, 
hoſe; medicinal virtue is 


PROCESS. IV. 


or calcination 0 Sh infipid inodorous plant, remaining after the ſe 


proceſs, Fa retaining its native figure ; or its reduction fo 
TEE Same form with the plant. 


228 learnt what effects hot air and boiling water have upon 
plants, and may be drawn from them by their means; we muſt 
what effect the open force of fire may have upon the remains 


* I, EE „„ W2e to ating of aut Reed 
pon. er the conditions there explained; (a) lay it upon a clean o 
2 or bie. place this ladle upon «cle de that yicks no ſinoke 


operation; this being a particular that requires caution, be- 
Sad ts option; ths beg par This fire ſhould be continued 


(a) See proceſs 2. of the nas imme 6 0 


ſo 


iſh, and ter- 


The Practice of CABMISTRY. 


© (© fierce, and ſo long, till thro* various d all appears wholly ignited, 
« Firſt, a ſmoke aſcends and grows gradually fonger turning at 
black, and as it were pitchy. y, duri this time, there is a 
« ſtrong ſmell of burning, which encreaſes as the ſmoke encreaſes. Thirdly, 
< when the pitchy ſmoke and fetid vapour at once break into open flame, 
© the ſmoke ceaſes, and the ſcent alſo greatly diminiſhes. Fourthly, the 
plant becomes totally black before the flame ariſes, nor does it burn before; 
but as ſoon as it becomes perfectly black, it directly takes flame. - Fifthly, 
© when the flame ceaſes, the leaves almoſt loſe their blackneſs, and become 
< white, but where any thing black remains amongſt them, live ſparks are 
© ſeen; but no flame in the leaves; and this ſparkling continues fo long 
© as the leaſt blackneſs remains. But when the preceding flame, and the 
« ſubſequent ſparkling have conſumed all the blackneſs, there remaing a white 
© aſh, which ſparkles no longer with any ſhew of fire. Sixthly, It is here 
very remarkable, that after all this violence of fire and flame, the original 
form of the roſemary ſhould remain in theſe white aſhes; ſo that if fuch a 
© leaf be examined, as it lyes, by the microſcope, it not only exhibits the 
* natural form of the plant ; but even the down, the hairs, the riſings, the 
fibres, and the cavities appear as manifeſt, as if the plant were entire ; but 
if moved, tho' but by the breath or a gentle touch, theſe leaves become 
rr wer. 70 LEES 
SS es, thus y are perfectly infipid an 3 
, rr boil them together, de- 
; punye the Japon, firſt by ſtanding, and then by the ſtrainer, and it will 
, me limpid, inodorous, and entirely free from any thing faline, tho* 
* taſting ſomewhat like a decoction of lime. If this l 1 
clean veſſel, it leaves no fixed falt behind but only a 
The remaining aſhes are white, free from ſalt, and fixed in all degrees of 
fire; being merely terreſtrial, without water, fpirit, ail or falt. Theſe 
© aſhes e into a paſte with water, formed into little cups and dried, 


The uſe of this proceſs. . 


1, Hence we a” 06 rater — t a degree of heat as 
„ that is ſaline, whether it be vola- 
e, or | Aru 
2. That no force of boiling, in any quantity of water, is able to feparate 
the fixed el. elch hae Ange af dem an behind; firſt; by the groſs 
odorous, bitter, black ſmoke that preſently turned into flame. | by, by 
che Mock r e z for 
this black colour conſtituted a coal, where the oil burnt by the fire 
black, ratifies, extends itſelf more upon the earth of the plant, and diſpoſes 


it eaſily to catch flame or fire. Thirdly, by the open flame rifing from, and 


1 by this black unctuous matter, and entirely conſuming this black 
ol. And fourthly, by the ſparks of fire which remained in this coal, after 
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the flame ceaſed, ſo long as any black unctuous matter was left; but when 
this was conſumed; no more ſparkling could be excited by art. 

3. We hence ſee, that this fixed oil cannot be from a vegetable, 
without the help of an open fire, and a free air; for if our ladle were to be 
filled with the remains of the ſecond proceſs, and covered with an iron plate, 
and then committed to a violent fire, the plant would long remam black, 
brittle, and bitter, as a coal, but never become white. But, upon removal of 
the cover, it will burſt into open flame, and fall down into white aſhes. 

4. That this oil joins the terreſtrial elements of a plant together, fo as to 
make them cohere, but, when taken away, to leave them incoherent, For 
although the boiling water extracted ſo much ſalt and oil in our ſecond 
— et the remains held together as much as before; but when this laſt 
oil was ſeparated, there remained not the leaſt coheſion, but the terreſtrial 
parts ſpontaneouſly fell aſunder. Whence the oil extracted from _ by 
water, is not that cement which gives them their cohefion, but this laſt or 
more fixed oil. Poſſibly, therefore, this laſt kind of conſolidating oil may 
be the ſame in all bles, whilſt that diſſolved in the decoction is pecu- 
har to each ſpecies. Whence we have three kinds of oil in vegetables; viz, 
1. An oily froth; 2. The oil diſſolved in the decoction; and, 3. This con- 
ſolidating oil, ſeparable only by a naked fire. 

5. The other part remaining in vegetables after decoction is a mere ſubtile 
earth, that neither coheres , nor fuffers any change in the fire ; be- 
ing the ſame in all plants, and in every reſpect like the white aſhes of cal- 
cined animal ſubſtances. . And this earth it is, which gives an unalterable baſis 
to all vegetables and animals; for the aſſay-maſters make their teſts from 
theſe earths, both of plants and animals. 

6. If water be poured to the aſhes thus diſſolved, they recover ſome de- 
gree of tenacity, as we ſee in the making of teſts ; but if mixed up with a 
. ſo that earth oil give 

to ts. | 

7. hat all the medicinal, nutrimental, and poiſonous virtues of plants 
entirely refide in that which may be extracted from them by water; nei- 
ther the connecting oil, 3 with the earth, nor the earth alone, 
having any thing peculiar. 

8. Therefore the , and the more any plants are dried, the more they 
loſe of theſe virtues. ' So that if a plant remain expoſed to the com- 
mon open air, there will at length be nothing of it befides an indolent 
2 And hence it is, that plants remain unhurt by the moiſt air, dew, rain, 
of 


boiling water cannot deſtroy the tendereſt flower, as being unable to ſeparate 
this ultimate oil from the elementary earth. The baſis of plants 
and animals is earth alone. | 
10. Hence we ſee that ſalt does not refide in the ultimate ſolid texture 
of plants, and therefore is in vain ſought therein, And all theſe particulars 
alſo of the ultimate ſolids of animals, | 


11. The 
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11. The free admiſſion of air diſpoſes fire to ſeparate this ultimate oil 
from the earth; nor could fire alone, without air, have this effect even on 
the tendereſt plant. 


PROCESS V. 
The preparations of the third proceſs afford ſaline aſhes by calcination. 


2 having ſeen the action of the naked fire on the remainder of 
the plant of our ſecond proceſs, we are likewiſe to ſee its effect upon 
the infuſions, decoctions, and extracts prepared in the third proceſs ; that ſo 
by comparing the effects of the fourth and this fifth proceſs, we may learn 
the force _ action of fire upon plants. F * by 

© 1, Let the extracts, 7 „ proceſs, into a 
iron ladle, ſet over a uh clear fire, and by degrees be mae perten dry: 
* when they will appear black, ſlimy, and tenacious. When brought to 
© this ſtate, and urged with a ſtronger fire, they by d emit more fume, 
and, at length, when the ladle begins to ignite, nel empyreumatical, af- 
« ford a black, bitter, and groſs vapour, then take flame; ſoon after, the 
matter ſparkles in the parts where it till remains black, and at laſt falls 
into a pale, yellowiſh aſh, tho? before it was exceeding black. 

2. Theſe aſhes, being in the ſame veſſel long continued on the fire, 
c go Ig remain fixed, and become inodorous; but of a ſaline, _ 
fixivious, and ſomewhat urinous taſte; and, when taſted, leave a little 
earth upon the tongue. If diſſolved in fair water, filtred, inſpiſſated and 
dried, they afford a yellowiſh falt, inclining to white, of a — 
© Incivious, and ſomewhat urinous taſte; but the degree of ſharpneſs, and 
quantity of this ſalt differ according to the nature of the plant; and again, 
according to the ſtrength of the fire employed. F 


The uſe. 


1. Boiling water, therefore, diſſolves the oil and falt of plants, and the 
earth intimately adhering in them both. 

2. But this oil being mixed with the falt of the plant, into a kind of 

ſoap, may in the plant be perfectly mixed with water z whence the native 
Juices of vegetables are underſtood to be faponaceous. 
3. When the water is ſeparated from this ſoap, its oil, which is inflamma- 
ble, being now more urged by the heat, grows black, rarifies, and ſpreads 
over the ſurface of the falt; kindles into flame, conſumes, and leaves the 
falt deprived of its oil. Hence, the matter is a true vegetable coal, con- 
fiſting of water, falt, and oil. | 

4. This oil gave the colour to the extract, and a thick black fetid va- 
— a black colour in the fire, and all the remaining odour; this alone 


5. Upon 
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5. Upon mixing the water of the firſt proceſs, the infuſion of the ſecond, 
— pea a compound, of confiderable medicinal n may 
be obtain 

6. When ſharp, pungent, alcaline vegetables, of a volatile and fiery na- 
ture, diſcoverable by their forcing tears from the eyes, are made the ſubjects 
of this proceſs, all the ſame particulars 8 z only ſcarce any ſalt re- 
mains in the aſhes, as being here volatile e have inſtances hereof in 
onions, ſcurvy- graſs, horſe-radiſh, muſtard, c. 3 5 | 


PEAQOLCEDLS YL. | 
$3 recent plant, or the remains of the fir procef, W faline aſhes 


by calcination... 


UT a of recent roſemary, ar the remains of the firſt pro- 

. T aquaticy of iron ladle ; ſet it over a clear fire, which — to 

< be fowly encreaſed by ſmall degrees; and here, (1.) There will rife a 

„ watry, colourleſs and ſomewhat tranſparent fume of roſe- 

: mary, which continues till the plant begins to turn black. (2.) When the 

s become blackiſh, there riſes a grofler, blacker, I 
oyreumatical fume; at which time the whole 

hich now immediately takes flame, burns and ——4.— ſmoke; 
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black 
a pitchy ſmoke; whether it. be 14 i —— 1 
or both together; or whether this oily black: ſmoke, ignited by the 
rolled ra Aly round, conſtitutes flame; from- whence it 
ill makes a lac foo 1 and ſhews that bright flame is no more than black 
1 reſolved into fire. But as ſoon as this unctuous matter of the plant, 
vhuch at firſt turns black in the fire, is entirely conſumed, neither flame 
fery ſparks can be then any way produced ; and therefore in this ſtate 
whole remainder or aſhes of all > eu F.0 r conſtantly white, (4.) The 
hun procured from the tawer part of ® lant, exactly retain the 
after havin * violence — the fire ; 


part le burnt, the whole grows 
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« the filtred liquor by evaporation affords a falt as in the fifth proceſs, 
« tho' in a much leſs quantity. The part remaining in the filter 1 — 


earth, in a large proportion, as in the fourth 
The uſe. 


1. Hence it appears, that water, aſſiſted by the force of fire, diſſolves only 
the juices of vegetables, without touching the ſolids. a 

2. That fire by itſelf, has ſcarce a greater efficacy, and when uſed alone, 
extracts leſs from vegetables; as thus leaving their falt behind. 

3. That water even extracts much of what is inflammable, which when 
not extracted adds to the combuſtible matter of vegetables. 

4. That the faline part of certain vegetables is not rendred volatile by 
this fire, tho? the oil is, —— adheres 3 e 

That the oil and n y mixt in are toge in 

Hi. ſo as to remain united, tho? 3 88 | 

6. Therefore the juices of plants and animals in a healthy ſtate contain a 
native ſoap z but if either the oil or the ſalt be „then their juices 
become morbid z which Hippocrates obſerved when he ſaid, things wholeſom 
when mixt, may be hurtful "when ſeparate. 50. 1 | 

7. The elementary difference of plants therefore conſiſts in their juices 
alone; the earth and cementing oil being common in them all. | 


PROCESS: VIL _ 


The wading falt of plants from their freſh expreſs juice, by an 
|. example in forvel. h 


HEOM the foregoi 
and fire, upon the ſold and fluid of what may be 
duced from them by means thereof; into what they are ſeparable by 
inſtruments ; and that a fixed ſalt may be extracted from v es. But 
we are now more carefully to examine under what iar form the ſalt 
of plants reſides in their natural juices; of what di t principles it con- 
fiſts ; and what are its properties; in order to diſtinguiſh betwixt the vege- 
table falts produced by nature in the vegetable kingdom, and thoſe pro- 


that ſalts exiſt in plants ſuch as they are thence produced by a violent fire, 
It is no ſafe concluſion that a falt was contained in a plant, becauſe it was 
thence extracted, by the means of fire; the caution required in chemiſtry 
will teach us to argue thus; ſuch a ſalt was extracted ſuch a plant, 
with ſuch a degree of fire; therefore there was in that plant a native matter, 
which when treated in this manner, afforded this ſalt; and'that a fat and oi 
inflammable matter, intimately united with one that is merely faline, 
ed native Ak, 0 n d to ilk eee bg 3 1 
« (1.) Take 
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© (1,) Take a large uantity of broad-leaved garden ſorrel, in the prime 
of its growth, a little before it flowers; let it be gathered early in the 
morning, and well waſhed from its ſand in fair water; cut it, bruiſe it, 
commit it to a clean linen bag, and ſqueeze out all the juice, in a ſtrong 
preſs. This juice will be very acid, green, and thick as my. (2.) Dilute 
it with fix times its quantity of pure rain water, that it may the better 
the ſtrainer 3 now filter it thro* a conical linen bag, returning it fo 
often till at length it becomes pure, thin, and limpid; at which time it 
will be gratefully acid. (3.) Put the liquor, fo purified, into wide glg 
veſſels, and inſpiſſate it by a very gentle boiling, in a place free from duſt, | 
and over a clear fire, till the remaining matter become almoſt as thick as 
recent cream, and ſtrongly acid. (4.) Pour this thick liquor into a clean 
urinal-glaſs, which it _ fill up to within 1ts neck, then gently pour on 
the top a little pure oil-olive, to the height of about the tenth of an inch; 
and 4 let it ſtand at reſt for eight months, upon the floor of a cellar. 
By this means, the oil preventing fermentation, putrefaction, and ropineſs, 
a ſalt will be produced reſembling tartar; which nearly approaches to the 
natural ſalt of vegetables. (5.) The liquor, therefore, being now poured 
off, let the ſalt be a little waſhed by the quick and ſudden affuſion of cold 
water, to cleanſe it of its adhering ſlimy feculencies; then gently dry 
it, and it will be the native falt of the plant. (6.) This falt I never found 
alcaline, whatever was the herb that afforded it. It was manifeſtly in 
the Juice, but ſeparated itſelf therefrom, and concreted into ſaline glebes. © 
Upon comparing this falt, with that produced by calcination in the fifth 
and fixth proceſs, there is a great difference found in the colour, taſte, 
„and every phyſical and medicinal effect. The preſent ſalt reſem- 
© bles the juice of the plant; whilſt the other is a creature of the fire, that 
did not pre-exiſt the ſame in the juice of the plant.” H 
2. This proceſs may be performed upon the juice of any other ſucculent 
vegetable; but a different Ge will be always produced according to the dif- 
ferent nature of the plant employed. If the juices were either manifeſtly 
and ly acid, or acid with ſome degree of auſterity, the ſalt will reſem- 
ble the tartar of acid auſtere wines. If a perfectly ſucculent plant were 
choſe, and neither acid or oily, as many medicinal ones are, the ſalt will 
be of another particular nature, perhaps reſembling nitre. Such a ſalt is af- 
forded by brooklime, endive, fumatory, dwarf-elder, 8, knot-graſs, 
plantain, ſelf-heal, ſuccory, water- creſſes, water-lilies, Sc. Whence the juices 
of theſe plants are greatly medicinal, as abounding with this kind of ni- 
trous ſalt, ſo as to open inveterate obſtructions, reſolve the black bilious 
juice, and cure chronical diſeaſes. But when the viſcous juices of vegetables 
are uſed in this proceſs, as thoſe of purſlain, comfrey, or the like, their 
ſalt cannot be obtained, without a previous fermentation to diſſolve their 
tenacity. In like manner, all the juices abounding with oil are unfit for 
this purpoſe; for tho* they contain a falt, yet it is fo entangled with the 
tenacious oil, as to prevent its uniting with the particles of its own nature, 
and forming c 3 for oil always prevents the cryſtallization of ſalts; - and 
again, plenty of oil occaſions a loſs of ſalt, and vice verſd, as well in animals 
S-1 x) 8 as 
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as vegetables; on which account thoſe ſalts are not eafily obtained from ſuch 
aromatic plants as abound in oil and balſam. 


The uſe. 


Hence we learn the nature of the falt thus obtained, as it is native in 
plants. It is ſoluble in water, compounded of oil and falt, frequently acid, 
and never alcaline : for when it is alcaline, it flies oft in the boiling and 
inſpiſſation. It is moderately fixed, and eaſily changed; it mixes with the 
Juices, and enters many of the fine veſſels of the body ; where, therefore, it 
may exert its virtue. When dried, it in ſome meaſure burns in the fire, like 
the inſpiſſated matters of our fourth proceſs, and afterwards goes into falt, 
like that of our fifth and fixth proceſs. 


PROCESS VIIL | 
The native ſalt or tartar .of vegetables, from their fermented juice. 


© (1,) HE expreſſed juices of ripe ſummer fruits being perfectly fer- 
IT . netted, — ſo * wine, depoſite their „or lees 
© barely by ſtanding, and thus become bright. If now this wine be 
* drawn into a clean veſſel, and ſuffered to for a long time, it produces 
in its body little ſhining ſharp corpuſcles, moving about therein. Theſe 
* corpulcles diſperſing themſelves from the wine's center of gravity to every 
point of the ſurface, at length touch, and fix themſelves to the fides of 
the caſk, and thus cruſt them all over, wherever the wine reaches. 
degrees the Sqn depoſites more of this matter, which eafily fticks to 
the former, whereto it ſeems to be attracted, till at length the whole body 
< of the wine contains no more of it. Aſter this, if the wine, thus grown 
milder, be drawn off into another .caſk, and freſh wine, fined down as be- 
0 fore, be put into the caſk that was emptied, but till remains lined with 
* its cruſt, the ſame kind of matter will be ſooner generated, and grow to 
* the former cruſt, which more y attracts it. 
(2.) This appears to be the true generation of that ſtrange i 
which is the genuine faline cryſtals of the wine, tho' not like other ſaline 
cryſtals found only in the bottom, but quill all round the fides of the 
co This ſubſtance is in many reſpects different from the lees 
of wine, tho” it ſeems nearly of the ſame nature; but it is more ſubtile, more 
pure, leſs earthy, lefs feculent, leſs unctuous, more difficultly ſoluble in 
water, and of a more acid taſte. The Germans call it by a very proper 
name, wine ftone, but the chemiſts, leſs properly, tartar. There is a 
ifference in it, according to the nature of the wine; the acid auſtere kinds 
whereof afford more, but the ſweet and oleaginous leſs. The wines, that 
have their fermentation ſtopt before it was completed, afford a leſs quantity, 
and thoſe perfectly fermented and become thin, a greater; as Rheniſh wine 
for example. The tartar of red wine is red, and of white wine white. 
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The uſe.. 


1. This is another way of ob the natural ſalt of vegetables; which 
falt is always acid and oily, It is eafily changed into an alcali ; it diſſolves 
neither in water, wine, nor vinegar,. without heat, but remains like a ſtone | 
therein; and like a ſtrong veſſel contains within its cruſt the wine from 
whence it ſhot. It requires a boiling heat before it will perfectly diſſolve 
in water; and then again, as ſoon as the water begins to cool it immedi- 
ately begins to become ſolid in the water, and is then called cream or cryſtal 
of tartar, It requires twenty times its quantity of water to diſſolve it per- 
fectly. It generates more elaſtic air in b than any other known body, 
and yields a vapour that can no way be co It is a great corrector 
in thoſe bodies which abound with a "ſharp bilious putrid matter; and hence 
becomes an approved remedy in acute diſeaſes. It cleanſes the firſt paſſages, 
without much diſturbing the 1 internal parts. With a corrupt acrimo- 
nious matter it loſes its acidity, chan changes into a very ſoluble ſubſtance, and 

hence becomes a good aperative remedy. Its other properties will appear, 
when we come to treat of it hereafter (a). b 

ET ITE ect. which robbing ths; os - 

tural or fermented juices of vegetables; but we ſhall ſhew'in our 55th pro- = 
ceſs that theſe ſalts, fo generated, are cafily reſolved 2 hly elaſ- 
CR eee ſme the moſt | 
volatile of any hitherto known, a — 7 — a 1 A 

an excellent and an earth. its, therefore, do not exiſt pure in _ 
plants, but are always mixt with other matters. And hence we may begin * 
ue Feed eee ene 


47 PROCESS NN. 
| Sal hw recent roſemary, calcined, after the manner of Tachenius. 


© x, 
P we MP ep 00] clean iron pan; place an iron plate on the 
© top, ſo as to own the plant, and cover the veſſel; which 
© being thus EN fire gently „is at length to be ig- 
© nited. Thus the plant will ſmoke, ſmell ſtrong, and be turned to a black 
© coal, Add more freſh roſemary to what is already burnt; cover, —— 
Bt. proceed as before, till this alſo is turned to a coal, and repeat. the 
2 till a ſufficient is obtained. In the whole of the 
lant muſt be carefully prevented from taking flame, b vering the 
© veſſel cloſe, and perfedly excluding the air, which as a as ever it 
* enters, the flame burſts out. This operation is called cloſe calcination 3 


Ce een Mer 
| +51 hag e een 58. | | 


UT a quantity of recent greep roſemary, 2 its leaves and dalks, 
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be very black, and criſp, and bitter ; ſo that if boiled with water it makes 


© a bitter liquor, that will ſcarce yet afford any ſalt, but taſtes empyreuma- 
« tical, and proves ſudorific ; whence by ſuch burning of a plant into a coal, 
© the ſalt hardly p—_ either in the lixivium, or by the taſte. 

2. And now let the iron cover be removed, and the pot with the 
© ſcorched matter remain on the fame fire, when as ſoon as the free air is 
admitted, the black maſs will begin to ignite, and eafily take flame; but 
© this is carefully to be prevented, and the ignition to be kept up by a 
due regulation of the fire. As ſoon as the upper contiguous to the 
* air, has ſparkled for ſome time, it ceaſes to be ignited, and then preſently 
© turns white, but the buried under theſe white ones remain black, 
and ignited 3 whence the whole matter is to be carefully ſtirred with an 
iron rod; that all theſe parts being ſucceſſively expoſed to the air may 
grow white; ſo that at length the ignition being general, the . 
< perpetual, and the whole expoſed for a proper time both to the alr 
0 hire, it may be changed into one fimilar white 'maſs, which will then ap- 
« pear ſmall, ponderous, and univerſally white; and then there will appear 


© no more f. , tho? the fire were increaſed. But if a fingle leaf 


© ſhould ſtill remain black, it would immediately ſparkle, upon ft the 
* ar, as before. When the whole ſubject is thus made white, it z 
< ſharp, urinous, and ſaline taſte, which never becomes in the plant, 
* ſo long as any blackneſs adheres to it; this being no other than mere oil 
© that ſhould be conſumed by the fire, and when it is totally conſumed, the 
* falt, which remains untouched by the fire, begins to appear naked. Whence 
. that the oil muſt be conſumed before the 
3. Let the aſhes, fo procured, remain for an hour or two over the fire, 
* ſo as to be kept perpetually ignited, and ſtirred with an iron rod. And 
© when theſe three "as reap are rightly performed, then is the calcination 
* of vegetables finiſhed for preparing the ſalt of Tachenius. And here this 
© ſtifled action of the fire drives off the water, intimately unites the (alt and 
the dil into a ſubſtance ; tho? it is ſtill mixt with a large pro- 
e | * 
4. Put theſe aſhes into a clean iron veſſel, along with fix times their 
« weight of pure' rain water, and boil them over thy Le, frequen ftirring 
them with an iron ladle. The floating liquor will thus become lix- 
* 1vious, and faline, by imbibing the falt out of the aſhes, and leaving the 
earth at the bottom. Let this liquor be ſtrained hot, till it becomes per- 
* fectly clear, and afterwards be kept under the title of the lixivium of 
© Tacheniug's falt. The earth remaining at the bottom of the veſſel, and in 
the ſtrainer, being boiled with freſh water, ' affords a lixivium, tho this 
contains leſs falt, and rather approaches the acrimony of lime; it may be 
* ſtrained and mixed with the former. The remaining earth may be 
© boiled with freſh water, and the liquor treated as before, till the water 
© comes off as inſipid as it was poured on. The latter lixiviums may be 
either filtred and preſerved, or elſe thrown away as uſeleſs. Let the pure 
earth that remains be * 
| 2 poured 
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poured off; this operation being repeated, till nothing but ſand remains at 
the bottom, 8 thus be perfectly ſeparated from the true aſhes mixt 
with the water. Let the earth ſubſide from the muddy waters, and be 
© afterwards dried: it will be the pure elementary and almoſt virgin earth 
of vegetables, and proper for making of teſts.. | 
3% this pure lixivium / be boiled in a clean iron veſſel; till it be- 
comes perfectly dry; obſerving to ſtir it continually at the laſt, leſt it ſtick 
© too much to the veſſel. The falt it thus leaves will be ſharp, . fomewhat 
<- alcaline, browniſh,. and gradually relent in the air; tho* not ſo readily as 
perfect alcaline ſalt. The browner this ſalt is, the better it was prepared; 
© as having more of the oil. 

© 6: This-falt being put into a clean crucible; and ſet in the fire till the 
<crucible- be well ignited, eaſily flows like water, or much ſooner than true 
«-alcaline- ſalt, and ſhould. now be poured out upon a clean copper plate: 
and this is the ꝓure vegetable ſalt of Tachenins. | — 4 

7. If it be required purer, it may be expoſed to the moiſt air, or diſſolved 
in fiir rain water, then filtred and evaporated to a pellicle ; when being 
ſet in a quiet place, it will ſhoot- into ul ſaline cryſtalline glebes. 
Theſe ſalts contain not an acrid alcali, but the oil of the plant here mixed 
with the alcali, renders it a milder ſalt. But we are not to expect the 
< - particular virtue of the plant in the ſalt thus prepared; for this is driven 
away by the fire along with the volatile preſiding ſpirit ; and therefore the 
*-commoneſt herbs, if but rich in ſalt, being thus treated, yield this pre- 
< paration as perfect as the dearer; their medicinal effects being ce 


the ſame. t the colour of this falt is eaſily changed in the melting, 
Liif any coal ſhould fall into it, upon which a lead colour would immedi- 


dately enſue, and prove different according to the quantity of the coals,” 
| 1 1 75 The uſe. 


1. Theſe falts are not corrofive or fiecy, but of a ſaline nature, com: 


pounded of oil intimately mixed with : corroſive alkali by the fire: and the 
recede the more from corroſive fiery alcali, and prove the more e 
the longer the plant was torrified, and the more the air was excluded. 

2. They are not therefore ſo oppoſite: to acids, as to deſtroy ſo large a 
of cher as fixed: alcalies will; but if . rightly „they may 
in ſome meaſure ſupply the want of ſea · ſalt for ordinary uſes. Thus Varro 


relates of certain people upon the Rhine, that they uſed ſalt prepared from 


1 calcined, inſtead of ſea ſalt 12 — 
3. e ſalts be long ſed in open veſſels to the external air, they 
attract moiſture and diflolye, tho 

alcal: ; but they readily diſſolve in water. 


4 They alſo. readily mix with all the juices of the body; even with the 
| fat and i piſſated bile, by means of the vital · heat, and the action of circu- 


(a) See Varro de re ruſtica, lib. 1. cap. 72 | 
5- Hence 


much more difficultly and flowly than pure 


2 


* 


7 = * _ p is a, 
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5. Hence they may be received into the blood-veſſels, and thoſe of the 
ſerum, milk, lympha, urine, ſweat and bile, but not into the nerves. 

6. By the help of mixture, heat, diluting, and the vital motion, they. 
may diffolve many coagulations, particularly thoſe found in the juices of the 
bobs e{pecially if aſſiſted by exerciſe, frictions, and riding: but 2 do 
not eaſily diſſolve the ſtone in the bladder, as a menfruum, tho? they leſſen 
it, by means of the motion and mechanical friction which they increaſe in the 
body, and principally in the urinary A * Neither can they reach the 
diſeaſes ſeated in the nervous fluids, and therefore do not directly cure the 
confirmed gout: in other reſpects, when diluted with hot water, and agi - 
tated by the motion of the body, they penetrate deep into it. 

7. When theſe ſalts are received and mixt with the juices of the body, 
they have a corroſive effect, tho? not deſtructive, but ſharper than the na- 
tural: whence they ſtimulate the more ſenſible parts of the nerves, and ex- 
cite them to perform their vibrations with more than ordinary force; on 


which account they are highly ſerviceable in fluggiſh hy pochondriacal and hyſ- 


terical diſorders, and ſuch as ariſe from mere inactivity. 
8. They therefore have extraordinary effects in opening the obſtructed ' 


veſſels of the body, whilſt they. agitate the nervous ſyſtem, and at the fame ' 


time diſſolve the groſſer matters, and urge every thing in their way with 
a weight and force greater than thoſe of the natural ſalts of the body. 

9. And hence they exert their virtue in promoting all the ſecretions and 
W excretions ; for as they eaſily render the fluids more thin, and clear the cavi-. 
= ties of the veflels, they at the ſame time ſtimulate both the fluids and the 
ſolids; and therefore equally excite the true cauſes of the motion of the juices + 


& thro? the veſſels, whereon all ſecretion and excretion, in every part. of the 


body, . | F k 
10. Hence appears why they are ſudorific; fince it is certain that the ſweat 
naturally contains the native ſalts of the body, and depoſites them upon 


the external ſurface of the ſkin,. thro' the minute open arteries 'in the cuti- - 
cula z whence there is a paſſage open for theſe ſalts even to the ſkin, - 


whereto 'the faculty of excretion' reaches, as is clearly manifeſt by experi- 
ments. ; | | 
11, Theſe falts are remarkably diuretic, for the kidneys are fo formed 


as to diſcharge the ſuperabundant . falts out of the ; as evidently ap- 
pears om U 


whence the operation of theſe ſalts is in nothing more evident, than in pro- 


moting a diſcharge of urine, and at the ſame time cleanſing the humours 


from any peccant foulneſs. | 
12. They alfo looſen the belly, refolve concretions, open- the paſlages, 
and expel all ſluggiſi matters. The coſtiveneſs of hypochondriacal men can 
be no way better remedied than by. a well regulated and well directed uſe 
hereof, continued for ſome ſufficient time: for in this reſpe&, theſe falts 
have this extraordinary and particular virtue, that when coſtiveneſs is once re- 
medied by their means, it does not return; which is not the caſe of other pur- 
tives. The whole bilious ſyſtem, the liver, the ſpleen, the bladder, the 
ducts, and the vena porta have ſcarce à ſafer and more effectual re- 


4 medy - 


that the urine is the moſt ſaline of all the animal juices : - 
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-medy to relieve and help them. Certainly this lixivious ſoap diſſolves the 

viſcid obſtructions of the es, and cleanſes them without violence; ſo 

that by their means may be obtained that coction or preparation of the 

humours, recommended by Hlippocrates, before they ought to be diſcharged. 

13. Hence we ſhould obſerve the curative virtue of theſe falts in all thoſe 

chronical ry rs attended with a mere eher of the ſpirits, a ſluggiſh 

laxity of the fibres, an inactive thickneſs of the juices, without a putrid 

;  acrimony, an acid ſharpneſs from a weakneſs of the vital faculties, and a 

coagulation from any thing acid or auſtere. Certainly a Jarge number bf 

diſeaſes proceed from theſe cauſes; whence the cure of many chronical caſes 

may be effected by theſe ſalts, which deſtroy acids, turn them neutral, then 

ſtimulate by this new virtue, and diffolve viſcidities, But we muſt not 

raſhly imagine their uſe always proper and innocent: it is adding oil to the 

fire to give them in putrid, bilious, alcaline diſorders, attended with great 

commotions, and great heats thence ariſing. They are alſo prejudical to 

thoſe of ſo weak a conſtitution, as not to be able to bear their affect, or 

to ſuſtain with ſafety the motion they excite, and likewiſe where the body 
already abounds with falts. 


| | © | The method of wing theſe ſalts in medicine. 


1. They are to be taken upon an empty ſtomach, after digeſtion is 
| formed, and therefore ten hours from the laſt meal. Their doſe is from 
; 5 four grains to two drams, or more, according to the diſcretion of the phyſi- 
* cian, and the difference of intention. | 
| 2. They muſt be diluted with a ion of water, leſt, they 
| \ ſhould otherwiſe, upon their firſt contact, hurt the jaws, the throat, or the 
| ſtomach: let therefore a dram of the ſalt be diſſolved in nine ounces of 


common water; for thus they will a& like thoſe mineral waters, which have 
their effect by means of a little foſſil falt in a large quantity of water. 


3. If the defign be to purge, let the patient over night take three pills, 
conſiſting of nine grains of waſhed ſocotrine ales, or half a dram of the pilule 
Ru; let him riſe early the next morning, and walk a little in the cool air, 
| but prevent ſweating, and drink, whilſt he is walking, a proper quantity of 
| the liquor, divided into five or fix doſes 3 which will have an excellent e. 

| Fe, and Purge and relieve without debilitating. This is the true cure for 
the coſtiveneſs of the ſtudious; and is able to extirpate deep rooted diſeaſes 
that yield to no other purging. - 

4. If the kidneys and blood-veſſels are to be cleanſed, proceed as before, 
only omit the aloes in the evening, and let the loins and hypochondria be 
more covered than the reſt of the body the patient, between whiles, drink- 
ing a diſh of tea or coffee. 

92 5. When the intention is to ſweat, let the patient take the liquor in the 
morning in bed, after the ſame manner; drinking after every draught ſome 
gentle ſudorific; ſuch as the decoction of burdoc root, the five opening 
roots, ſaunders, ſaſſafras, tea or coffee; and let the 2 be continued in 
Proportion to the diſtemper; the body remaining ſufficiently covered. 


—— «„ LID „% ˖ ˖ TY. . — — — — ! 


9 for example, being thrown on a heap, and pre 
ſcorched, in our method, by a gentle fire, will afford a ſalt of the ſame virtue, at 
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6. In order to cure ſtubborn, or autumnal intermittents, whether tertian 
or quartan, with theſe ſalts of Tacbenius; let the patient be pu with them 
according to the above direction for two or three days ſucceſfively. Then 
four hours before the fit is expected, let him be ſtrongly ſweated in the 
manner juſt mentioned, about the time of the fit. And thus ſtubborn 
agues are happily cured : and in this particular the folution of theſe falts ex- 
cels the Spa, or other chalybeate mineral waters. 


PROCESS KX. 


Tachenius's /alt from à dry plant calcined ; by an example in carduus: 
| benedictus. 


. by fire o- miſoem back coals, wit the 


ſame apparatus as in the ninth proceſs; and a large quantity thereof, 
be then, in 4 pen pan, fet over a clear fire, 8 — uniform 
« white aſhes, without ſuffering any flame to appear, and theſe aſhes be af- 
© terwards a little calcined, then made into a Fin, which being filtred,. 
reduced to falt, and at length fuſed, there will a falt be obtained, like 
| © the former, made from a green plant. 


The uſe, 


Since the oil and the ſalt, which plants have in common, are combined” 
together in theſe falts, without retaining the ſpecific virtue of the ſubject, it 
is of little fignificance from what plant they are prepared, Whence cheap 
and refuſe vegetables ſhould be aſt for making it. Thus dried bean- ſtalks, 

Red down by iron plates, and 


a much eafier price, and therefore principally to be recommended. But it 


4 has no peculiar medicinal virtue, tho” Paracelſus particularly prefers it before 
1 others in the caſe of the ſtone. We ſhould only obſerve not to chooſe the 
2 . for this purpoſe too old, or too dry, becauſe they would thus afford 


ttle ſalt, and not be worth the labour; tho' otherwiſe the ſalt is ſooner, 


caaſier, and cheaper prepared from dry ſubjects. 


1 PROCESS KI. | | | 
De. jolt from a calcined recent vegetable, in the common method of the 
| | trading chemiſts. | 
* TAKE any recent plant abounding in faline matter, as wormwood, 
f * carduus benedictus, fern, kali, bean- talks, or the like z dry them in 
a warm air, ſhake off their adhering ſand and earth as much as poſſible; 


bind them into large bundles, and lay them on an heap upon a brick 
4; * pavement 3. 
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pavement; then light it nagen air, and ſuffer it to burn with a clear 
"© crackling flame; throw more bundles ſucceffively upon the ignited aſhes, till 
"© the whole quantity intended be. burnt: to uniformly white - aſhes, as _ 
will ſoon become by keeping them conſtantly ſtirred with an iron rod. 
"© Theſe aſhes, being ſifted, are thaſe fold by the people who gather medi- 
© cinal herbs for pharmaceutical uſes. Tho' the phænomena of this proceſs 
are common, yet: they deſerve to be carefully obſerved: and firſt, when 
the plant is thrown upon the fire, it emits a fmoke, which by degrees be- 
comes more denſe and black ; and when thickeſt, blackeſt, 'and in greateſt 
motion, the flame ſuddenly breaks out like lightning. An extremely lucid 
fire now plays in the flame, where no ſigns of the leaſt ſmoke or black- 
.neſs appear. But, adly, the ſutface of the flame, as well the top as the 
ſides, emits a black ſmoke, with which they are ſurrounded, as ap 
by holding a piece of white paper, or clean linen, above the flame. zdly, 
It. is remarkable, that the blackeſt denſeſt ſmoke, whitl'd in a vortex with 
great velocity, ſo nearly approaches to the flame, which immediately breaks 
out, as ſcarce to differ from it; and when upon any cauſe the flame ceaſes, 
whilſt black coals ſtill remain in the fewel, black ſmoke immediately fol- 
lows the flame; and theſe interchanges of flame and ſmoke may be often 
repeated. 4thly, A flame may be made ſo long as much blackneſs re- 
mains in the burnt ſubject, eſpecially. by the force of a blaſt ; but there 
will always be leſs flame and ſmoke, the leſs blackneſs there is; nor is 
there ever any ſtrong flame before a blackneſs a in the fewel. gthly, 
1 „ begins to be much conſumed, no 2 _ _ wo 
excited; but ignited ſhining: ſparks appear in every black particle, tho 
without any vißble ſmoke. Perhaps, therefore, ſmoke, Ar ks, the 
oil of the fewel, and the black part of the coals differ very ſittle in their 
matter; for as ſoon as ever all the blackneſs is conſumed, neither ſmoke, 
nor flame, nor ſparks remain. Perhaps, the difference is ſolely owing to 
the greater quantity of the fire, and more rapid rotation of the oil thence 
proceeding. The ſalt, procured from theſe aſhes by the method above 
mentioned, is much more ſharp, alcaline, and fiery, and therefore more 


corroſive, more oppoſite to acids, and more diſpoſing to putrefaction. 
The uſe. 


Hence we learn the difference of falts 3 by fire, 3 
to the different methods wherein it is applied, and are furniſhed wi 
new inſtruments of medicine and chemiſtry of an alcaline nature, but not 
= alcalies ; it is alſo manifeſt that of all the falts hitherto explained, the 
ts produced by this laſt method differ by much the leaft from one ano- 
ther, and therefore may be prepared from any number of mixed plants fit 
for the purpoſe : for the ſalts mixed ether cannot be diftinguiſhed from 


the falt of any one plant, whence the ſorts are as fit for this pur- 
poſe as the deareſt. | " 2 
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o 


PROCESS 


© which will thus afford a large proportion of alc 


5 * tranſparent, Boil the frces again with freſh water, often 
WT + wich an iron rod and mix this Rr 
—_ former. Now, keeping back the faces, boil the pure bxiviums in a clean 
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PROCESS XI. 


The fixed corroſroe, fiery, alcaline falt of vegetables, and its liquor, or 
oil per deliquium. 


« x, AKE any recent, full grown, ſucculent and green plant gathered 
in the ſpring, and burn it, as for — Tachenius's ſalt, to aſhes, 
» When treated according 

© to the gth and roth proceſs. 


2. Or, becauſe the increaſe of the quantity will ſcarce anſwer the trou- 
© ble and expence, let it be burnt according to the 11th proceſs. 

3. Put the aſhes into a large earthen veſſel; and ſet them over a ſtrong 
fire to ignite, — care to prevent their fufion, becauſe then they would run 
into glaſs, and afford no falt; otherwiſe, the longer they are thus calcined, 
the ſtronger alcali they yield; but then the alcali thus produced and made 
* ſtronger, is the more diſpoſed to diſſolve the earth wherewith it is joined, 
and fo become glaſs, and thus immediately loſe all its alcaline nature: for 
the fire melting the fixed parts of vegetables mixes them together, and 


converts them into a fixed, tranſparent and perfectly taſtleſs gem, which 


is afterwards long unaltetable, and apparently fimple : whence the moſt 


| ancient commentators on the bible have wrote, that at the laſt day, the 


frame of the world ſhall be diſſolved by fire, and turned into glaſs. - And 
e 4 ſmall quantity of 
* true glaſs is often found at the bottom of the veſſel. * 

4. Let theſe aſhes boil in an iron pot with four times their weight of 


© * rain water, then ſtanding, to ſettle for half an hour, that the lixiviumi may 


become clear, it thro! a thick linen fo often, till it appears perfectly 


um, prepared as before, along with the 


and bright iron pot, till they begin to acquire nearly the conſiſtence of 
honey. Then ſtir the hots eg with — to prevent its grow - 


ning to the pot in the drying'; for if it be once fixed thereto, it eatmot. af- 
* terwards be got off. When it becomes almoſt dry, the heat 72 4 


* creaſed, and the teſt purt of the water diſe the matter 
g — — if —— the front incteaſe of the heat for mans 
* water diſcharged'y whence, unloſb carefully 8 ing, the mat- 
* ter would boil over the pot to great loſs and incouvenience. Tho ſtirring 
* 1s to be continued till the ſalt becomes perfectty dry in the pot, white, 
* alcalie, and pure; bat ic is difficult to procure it perfectly dry, and harder 


ſtill to keep it ſb. 


+ 5. Pat the {alt thus prepared, whilſt it is yet dry and hot, ide a firong 
* crucible, and melt it in a brisk fire, keeping 10 1 this ſtate for an hour 
© or two; then pour it carefully into, a metalline mortar mac perfectly 
dry, clean, and hot: in the mean time, have in readineſs a vellel of green 
Ver. II. F « glaſs, 
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| 12 made dry and hot, having a wide neck, and a large mouth, as 
| n as the ſalt is poured into the mortar, grind it well with a peſtle be- 

| . fore it grows hard, * thus it will be brought into a dry powder; which 

| | © can be no otherwiſe procured, becauſe of its aptneſs to relent in the air. 

* Then as ſoon as the powder grows lumpy, immediately put it hot into the 

dry heated glaſs above mentioned; which is now immediately to be ſtopt 

* with a new dry cork ſtrongly driven in. Laſtly, dip the top of the bottle 

with its cork into melted pitch ; and thus wi 2 pure alcaline ſalt be ob- 

| * tained. 5 4 

| © 6. The ſtronger and the longer this ſalt flowed in the fire, the more 

| © ſharp and fiery it will become, and thus conſtantly change of Sens 0o- co- 

* lours; being at firſt grayiſh, then white, next bluiſh, greeniſh, 

© brown, and at length reddiſh or doen the enaeton at Sal oe. 9 

lours, proceeding only from the force of the fire, always denotes a greater 

d of acrimony, or a more alcaline nature. There always ſeems to re. 

+ main leſs of the oil of the plant in this ſalt, the greater and the more vio- 

© lent fire it ſuſtained. | Hence if we deſired diſtinctly to obſerve all theſe 

differences of the falt, the proceſs might be divided into ſo many parts, 

as we have ſet down different degrees of colour and ſharpneſs. But here 

the operator muſt be careful that he be not deceived by the colour, — 

* ceeding from the falling in of the coals; for we here underſtand that 
alone which proceeds entirely from the fire. 


6 


11 


7. In the ſame manner the juices, extracts, and native ſalts of vegeta- 
« bles, the tartarous falts that ſhoot from fermented liquors, and the falts 
Vee eee deb if treated with the ſame 
6 « 3-# % . 
81B; ere 


3 
7 7 
Fo 


e plants afford them readily in plenty, and immediately, of 
ſharp alcaline nature: the cuttings of the vine at the begin- 
being burnt in a ſtrong fire, give a copious and ſtrong al- 


222 
it 


Bafil V Valentine ſeems to have — to all others for 

| two medicines agninſt the goat and ſtone. So likewiſe the 
is rich in ſuch falt, tho“ it can be CT ow nt 
better than 1 tartar; and the * lt ſo made, was judg- 


7 
Z 
3 


by Paracelſus and Helmont. The glaſs-makers obſerve, 
e glaſs of the le of form © af = dark pram, but with the 
— clear; whence this latter falt is recommended for 
fineſt glaſs (a) And in the Duke of Tuſcamꝰs court they diſ- 
examination a certain difference in the cryſtal glaſs hence 
„and ſound different colours ariſe from a mixture of ſuch diffe- 


AFS B- 
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88. 


Ee 


| rent alcalies with a ſolution of -fublimate in water, and the vi- 
| triol of iron (+); fo that ſome {mal ſrnall difference may. proceed from the dif- 
| eee 
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Hippocrat. chem. cap. 7. and 16. and Borrich. contr, Conring. 350,—361/ 
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for if a little piece of it be laid upon the moiſt tongue, it gives the ſame 
ſenſation as a little fire-coal would do, cauſes a fudden inflammation, and an 
eſchar, which leaves a little ulcer behind it. But when diluted with water, 
ſo as not to prove hurtful when held in the mouth, it taſtes like pu 


proceeds from the falt abſorbing the acid of the ſaliva, whilſt the other al- 
XR caline part thereof becomes volatile, and gives the ſenſation. (2.) Thus falt 
**X affords no ſenſible odour whilſt it remains unmixt z but if added to any ſa- 
line ſubſtance, whether of the nature of the native animal ſalts, or fal-ammo- 
niac, their acid part is immediately drawn into this alcali, whilſt the other 
being freed from its fixing acid, * proves volatile, urinous, fœtid, and 
as it were putrefied : whence again chemiſts have called this falt urinous, 


being led thereto from this ſudden change, which they falſly attributed to 


the alcali ; becauſe ſuch an odour is found in neither before mixing, and 
becauſe the animal juices immediately upon the application of the falt ac- 
quire this new ſmell 
white or bluiſh (a). (4.) Theſe falts ſeem unctuous to the touch, and when 
difſolved in the air, afford an unQuous liquor, which the chemiſts therefore 
call by the name of oil per deliguium. (g.) If a piece of this'falt be applied 
to the moiſtened ſkin, ſo as to remain Bred in one place, and be covered 
on the outſide to keep it from falling off, it preſently diſſolves by the natu- 
ral moiſture — tranſuding thro* the body, and being agitated by 


pain, a ſhining tenſity, a real inflammation, a and black gan 
it It alſo turns the bones white; and if bones be boiled in a lixivium of this 
| = of animals, ſo likewiſe our alcaline ſalt ſuddenly brings on a feetid corruption, 


= remedy by the modern phyſicians. (6.) If mixed with an acid diſſolved in 
= at the ſame time generating and diſcharging a large tity of elaſtic air, 

but at length with a . en e et | de. ws: ceaſes, and 
cannot be recovered by a freſh addition : and this always ha either 
ſooner or later 3 for tho? the ſharp alcali of tartar does not preſently mani- 
feſt an ebullition ow a ſmall affuſion of vinegar, yet it does ſome time 
after. (7.) When ſuch a fixed alcali is mixt an agitated with the juices of 


the body, + Seger of the vital heat, it unites ſomewhat intimately with 
them all, diſſolves and thins them, joining their acid part to itſelf, and mak- 


2 N. 6 „ % r 


i — neutral, extremely volatile inſtead of half-fixed, leſs oleaginous 


(a) See above, 5. 6. 


9. The falt, thus prepared, has theſe properties. (I.) It has a fiery taſte ; 


urine ; whence theſe kind of ſalts have been called urinous; tho? this only 


and taſte. ( 3) It is of various colours, but commonly 
al 


© the natural warmth thereof, cauſes an itching, a heat, redneſs, à burnin 

7 e, | 
an eſchar, deep in the ſolids of the body, ſo as truly to act like fire therein. 
falt, they remain white when dried. Again, as fire ſoon putrefies the parts 
1 if mixt with them; whence in this reſpe& this ſalt, when pure, acts like 
' —— and deſtroys the animal ſtructure irrecoverably ; therefore is a 
bighly dangerous falt to the body, and imprudently recommended as a ſafe 


water, it preſently produces an ebullition, a hifling, and an inteſtine motion; 


ing their ſaline part alcaline, which before was neutral or ammoniacal, ſharp 


us, and putridly fœtid inſtead of inodorous. But if boiled 


Fr. . with 
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with milk, tius is coagulated thereby; tho? it rather thus diſſolves all the other 


or water and \ 
— foap, _ loſing its - acrimony, and at the fame time deſtroying 


fuſed in 


g boiled, or long digeſted in any oils, with the aſſiſtance of the air, 


at len 


moſt ponderous of all faline liquors, next to oil of vitriol. From this liquor 
the water may be recovered in its purity by diſtillation : but acid particles. 
floating in the air may be attracted by this falt, along with the aqueous, fo as 
to change its nature, and make it N the nature of thoſe ſalts that origi- 
nal rded the acid. Thus if the acid yielded by burning brimſtone 
minate in the air of the place, the alcali acquires the nature of tartar 
of vitriol; if the fumes, of ſpirit; of nitre, ſea· ſalt, or vinegar, it approaches 
the nature of nitre, ſalt, or regenerated tartar, reſpectively. If rarified oil 
were to fill the place, the ſalt would then become a kind of ſoap, But ſo 
long as this ſalt remains, purely alcaline, it ſtrongly retains all water, and 


pars from it with great difficulty ; whence it is not eaſy to dry it. (11.) 
his 


is alt remains long fixed in the fire, tho? fuſed thereby, provided it be 
contained in a, veſſel that does not run; yet by being long fuſed alone, 
it at length vaniſhes, eſpecially if mixed with thrice its weight of -cal- 
cined bones, or unvitriſiable earth, and long expoſed to a violent fire; for 
in this ſtate, being neither eaſy to melt, by reaſon of the earth which pre- 
vents it, nor eaſily waning with it, it becomes volatile, as the excellent 
Mr. Boyle obſerves. (12.) When this fixed /alt is exactly ſaturated. with a 
pure acid, ſo that neither in the leaſt predominates, then by ſolution, filtra- 
tion, evaporation, and cryſtallization, it affords a true componnd falt of 
that ſpecies from whence the acid proceeded ; inſomuch that this ye 
101 5548 | en 
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taken for the natural origin of ſalts; the mother alcali thus receiving the 
ſeminal acid, and ſerving as the univerfal matrix or chaos of ſalts. Whence 
ſome have called the alcaline ſalts female and the acid male. (123.) By its power 
of attracting acids to itſelf, it ſeparates them from other bodies, and hence 
produces many extraordinary effects. Thus the native and artificial vinegar 
of vegetables, the ſpirits of alum, nitre, falt, ſulphur and vitriol, are by its 
means converted into water, upon loſing. all their acid part. And the falts 
thus made, are fixed; only that produced from vinegar proves volatile, as 
thus volatilizing the alcali. (14.) When faſed, with a proper fire, it is apt to 
penetrate thro the pores of earthen, or even metalline veſſels, which it 
corrodes when made of copper. or iron. And I have found iron thus eaten 
when I have covered the crucible with an N at which thence became 
brittle ; but copper is ſooner conſumed, This fixed alcali precipitates metals 
diſſolved in acids: and thus it ſeparates the quickfilver in a ſolution of mer- 
cury- ſublimate, where the — ,., part is held diſſolved by the acid of 
ſea-falt ; the powder precipitated appearing of the brighter red, the ſtronger 
and purer the alcali is made; whence we have a certain method of trying 
the purity of this fixed alcali. This alcali being mixed with the juice of the 
ſun- flower, roſes, violets, &c. turns them green, as acids turn them red. 
(. g.) This ſalt never appeats in its own form either in animal, vegetable, or 

mineral ſubſtances, but ariſes from vegetables alone, treated with a violent 

= fire, of which it is therefore the creature, produced in vegetables burnt to 
aſhes : for in this action it is always prepared. When mixed with aſhes, it 


9 


turns into earth, and there appears no longer in its own nature 3 but by 
6 thro* the fame revolution, it may again be formed into the alcali it 
was before. (16.) This falt being run per deliguium, then dried, again melt- 
ed in the fire, and again run by the moiſtuxe of the air, thus by repeated 
N at length reſolves into earthy fæces, and a volatile part. And 
us by faithful experiments we learn the nature of fixed alcali, ſuch as we 


theoretically. deſcribed it in our chapter of menſt rum; which account being 
has 


wrote ſo muc To 

10. If we would juſtly relate the medicinal virtues of the preſent falt, the 
reſult will be this. (1.) It ſoon deſtroys. all the acid in the body; this acid 
being there but little, mild, of a vegetable nature, and lodging only in the 
firſt es. (2,) It makes an efferveſcence upon meeting with an acid 


in the body; thus exciting bubbles, and cauſing windy vaponrs; ſtimulating. 


the parts by its motion, turning to a neutral ſalt, which then becomes inno- 


cent, penetrating, aperitive, diaphoretic, diuretic, preſervative, and produces 
new effects, not properly aſcribed to alcaline-falts, tho? they follow upon the 


uſe thereof. (3.) By the motion of this efferveſcence the nerves are ſtimu- 
lated, the ſpirits moved, and the former motion both of the nerves and 


ſpirits altered; hence the ſpaſms. of hypochondriacal and hyſterical patients- 
are often cured, with the diſtempers thereon. depending, as. we ſee in the 
famous anti · emetic of Riverius ; Which being a mixture of fixed alcali, * 


compared with the preſent, we may form a true judgment of the thing that 
— ſo famous for theſe two laſt ages among chemiſts and phyſicians 
m they knew of what they have both 
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the juice of lemons, and drank in the act of its efferveſcence, cures chole- 


ric diſorders, and ſtops violent vomitings that yield to no other means. 
(4.) It thins the juices that coagulate with acids, and has therefore excellent 
effects, being prudently given in coagulations of the milk (a).: It alſo 
ſucceſsfull Iiffolves other viſcidities. (g.) It attenuates glutinous, oily, 


and fat ſubſtances, rendring them miſcible with water, whence it has-a 
22 virtue. And hence, a lixivium of this ſalt has its ſcouring property, 
e 


as is obſerved by fullers, ſcourers, and dyers; and hence, by a moderate uſe, 


it cleanſes the whole ſyſtem of the chyle- veſſels from their glutinous 


matter. (6.) It alſo diſſolves the coagulations of the bile, lymph, blood and 
ſerum, being carried to, and agitated among them by the force of the circu- 


lation. (7.) By its ſtimulating virtue it excites the unactive parts, and thus 
promotes a diſcharge of urine, ſweat, and faliva, ſo as to be accounted 


diaphoretic, diuretic, and ſudorific; it alſo looſens the belly. (8.) It is 


falt, continued for ſome time; but it muſt not hence be 1 — com- 
mended as an univerſal remedy for the gout: for it proves hurtful here 


) 
vice in chirurgery, where it is uſed for the making of iſſues in the way of a 


pally fatal when the bile is thus altered, and the juices too much diflolved, 


ke, and turn'd corroſive. Whence in the plague they are almoſt immediate 


poiſon, even in the form of ſoap. Their internal uſe therefore is to be 


e avoided in inflammations, ſuppurations, gangtenes, ſphacelations, con- 
tinued putrid fevers, and diſeaſes attended with too great a velocity of the 
blood. (11.) To uſe them cautiouſly, let a dram 5 be diſſolved in 
twenty times its weight of water, and ſcarce more than a dram of this be 
ventured upon for a doſe; which ſhould be repeated with prudence, and a 
due obſervation, during the uſe, whether the farther occaſion for it be not 

. Tho' itſelf coagulates milk when boiled therewith, ſee above 5. 9. (7) 1 


ed by a mild lixivium made 
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ceaſed. And thus theſe ſalts may be advantageouſly uſed without danger. 
In the laſt place, their effects ought to be directed upon particular parts of 
the body, as was obſerved in giving the ſalt of Tachenius (a). 


PROCESS XIII. 
The highly corrofive, feery, alcaline ſalt with quicklime. 


6 "TT AKE one part of quicklime freſh from ſtone, and put it, 

. _ it remains perfectly ary, olid, and NNE into a clean 
© iron pot; upon it two 0 t-aſh, ſo as every way to 
0 r . lime. Cores the _ 1 l cloth, and E in this 
« ſtate till the lime begins to ſplit; then add four times their weight of fair 
water, and boil them together for an hour or two. Strain the clear lixi- 
vium, thro' a cloſe linen bag made of a conical form, till it becomes as 
© limpid as water; then inſpiſſate this lixivium in a large iron ladle, with 
care to prevent boiling over, till it becomes ectly dry; making the 
fire ſo ſtrong at laſt as to ignite the ladle, and melt the matter, after it 
< ceaſes to fume. As ſoon as it runs, pour it out upon an hot copper plate, 
and whilſt it is yet ſoft, make it flat, and cut it into little ſticks fe for 
© chirurgeons uſe ; put the pieces immediately into a ſtrong heated and dry 
0 glaſs, which muſt be directly ſtopt with a {und and dry cork, and then 
de carefully cloſed over by having its upper end di in melted pitch, 
to prevent any moiſture from inſinuating; which with incredible force is 
attracted by the alcali ſo prepared, even thro* cork and bladder. But by 
this contrivance it may be kept perfect for years. When any part is taken 
* out for uſe, this ſhould be done in a ftrong heat, near the fire, and in a 
* dry air; the glaſs being again immediately cloſed as before.“ 


The uſe. 


1. The falt acquires a very ſtrong and quick corroſive on this 
account, that the fiery fixed alcali attracts the fiery virtue of the lime: for 
no ſuch power reſides either in the alcali, or lime alone. This corrofiveneſs 
excceds that of any other known falt ; for if a little piece of it be applied 
to the ſkin, contained in a ſmall round hole cut in a plaifter, firſt laid upon 
„ and then covered with another plaiſter, it ſoon burns the ſkin and 
the fat; for which reaſon chirurgeons it as their chiefeſt potential cau- 


tery. | 
2. While the freſh lixivium is boiling over the fire, it will immediate 
diſſolve almoſt any animal ſubſtance thrown into it, as alſo many vegetab 
matters, and foſſil ſulphurs. A man unfortunately falling into a boiling 
copper full of this lixivium, had his clothes, and all the ſoft parts of his 
body diſſolved, ſo that only the bones remained. But a prudent ap- 


(a) l e a 
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plication of ſuch a lixivium, is an incomparable remedy for diſpoſing deep 
gangrenated, and almoſt ſphacelated parts of the body to a curative ſepara- 
tion; tho? its application requires the caution of an experienced chirurgeon. 

3. This falt melts and runs like wax with a gentle fire, and hence be- 
comes fit for diſſolving many things with a ſmall degree of heat, which are 
otherwiſe of difficult ſolution, ſuch as myrrh, gum-ſandarac, &c. The an- 
cient chemiſts have wrote much upon the art of rendring fixed alcalies fuſi- 
ble, like wax, in the fire, under the title of Iuceration; poſſibly they might 
mean the preſent proceſs, at leaſt the falt it affords has this property. ., . | 
4. Tf the lime were firſt ſlaked either in the air or in water, as almoſt 
al! old lime is, or be already reduced to fine powder, it will not give 
this corroſive ſalt with fixed alcali. Even the falt itſelf, if once diſſolved 
in the air, or if kept negligently ſtopt, | loſes its particular virtue, and 


depoſites a large quantity of unactive ſtony fæces, which did not appear 
before. Whence we learn that indolent tone, or animal ſhells may re- 
ceiye this corroſive power from the fire, tho not otherwiſe eaſily procurable 


This might lead one to ſuſpect, that the vegetable ſalt likewiſe, when it 
Boba neutral, native, and ſaponaceous, to fixed alcali, receives its 
* gym f fire. TH | 28. 275 

2 5 lt of this proceſs acquires this parti property, that it be- 
comes extreme] well-diſpoſed to unite with oils, whether expreſſed, or di- 


ſtilled, vegetable, or animal, and thus forms ſoaps ; being by the prepara- 
tion rendered fo penetrating, as intimately to Ge cke boch of Gil, and 


-unite therewith, which, unaſſiſted with the ſharpneſs of the lime, it could 


not well do: nor will fixed alcali cafily melt at the fire without this aſſiſ- 

And here the power of . fixed alcaline ſalts terminates at 
Jeaſt, I know not how to proceed er in this ſubject ; and will therefore 
ſubjoin a few corollaries to theſe proceſſes. © | 


COROLLARIES. 


1. THE fixed falt of vegetables is produced by burning only proper ſubjects 
| T of this Folge ſome —— burnt, force afford the — and 
thoſe fitted to afford it, loſe all the matter thereof by lying long expoſed to 
the air; and being alternately dried and moiſtened a number of times z for the 
perpetual motion of the fluid air, by drying and heating the ſubject, in this 
caſe acts upon the matter of the ſecond proceſs, and carries it off; which 
ſhews . what is ſpontaneouſly. volatile in the plant, becomes fixed in a cal - 
rat 2 Fixed, vegetable, alcaline falt is obtained only by means of a fire that 
burns the 2 for it is never found in the matter of our ſecond nor fe- 
venth proceſs, but only by means of a burning fire ; and according to the 


different degree thereof, and different time of application, it becomes ſtrong- 
er, more fixed and alcaline, deen ing to our twelfth proceſs. It's true, 
| ſeed, by its manifeſtly — an 

E 


ſomething alcaline appears in mu 
tion 
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ebullition with acids, but this is not fixed, but volatile, and vaniſhes in burn- 
ing. Indeed, theſe two corollaries, which are neceſſary to be known, are 


ſupported by all the preceding proceſſes; which phanly demonfrate that this 


fixed alcali is the creature of the fire. a F 
3. Alcaline falt, therefore, is not the native fixed ſalt of the plant: I call 
that falt native, which is produced, by the particular nature of the plant, from 
the common nutritious juice of the earth, and therefore always remains in 
the plant, ſo long as this is left to its own nature ; which is deſtroyed by the 
fire, and changed to another. Our ſeventh proceſs ſhewed, that ſorril a- 
bounds with a native acid falt ; but when this plant is burnt in a naked fire, 
it affords a fixed alcali, tho? it before contained a manifeſt acid. This alcali, 
therefore, is not native, but made an alcali by the fire, from what was not an 
alcali before. tots os”, tos t 
4. Hence we may underſtand what an alcaleſcent plant is : for, firſt, ſuch are 
ſo called whoſe juice ſmells ſharp, ſomewhat alcaline, and always volatile, 
as we find in garlick, onions, and the like. Secondly, thoſe which by a 
ſharp ſtimulating virtue increaſe the motion of the animal fluids in the veſ- 
ſels, and thus cauſe the animal ſalts to degenerate, or incline to an alcaline 
nature; whence the ſharpeſt aromatics, tho in themſelves not alcaline, yet 
give the, ſalts of the body that tendency. And thirdly, thoſe plants from 
which the fire produces a large quantity of alcaline ſalt. th +4 
5. Hence there are numerous ſpecies of fixed ſalts between the native 
ſalt of qur ſeventh proceſs, and that violently alcaline one of the twelfth ; 
and differing from each other in their phyſical actions, and internal nature, 
and therefore to be diſtinguiſhed. For example, Rbeniſb tartar is a perfectly 
acid, and ſomewhat ſharp native falt of wine; and hence extremely uſeful 
in alcaleſcent, bilious, and putrid diſorders. This ſalt being diſtilled in a 
glaſs retort, with a gentle fire, affords a little watery, tart and light liquor, 
which quenches thirſt ; when this is come over, the matter remaining in the 
retort begins to grow alcaline, and would heat the body, and occaſion thirſt ; 
if urged with a ſomewhat ſtronger fire, it affords a rant, penetrating, 
gold-coloured, bitter and heating oil; leaving a black maſs behind, more al- 
caline, heating, and more apt to excite thirſt ; but being digeſted with 
ſpirit of wine, affords. an excellent aperient; detergent, diuretic medicine, 
ood in the dropſy. If the remaining matter be now urged with a {till 
fiercer fire, it yields a groſs, viſcid, bitter, ſcetid oil, leaving a black coal at 
the bottom of the retort, much more alcaline ; this coal being taken out, put 
into a cructble, and long urged with a violent fire, at length affords, a 
fixed alcaline falt, which continually differs in all reſpects, but always 
grows * according to the ſtrength and continuance of the fire: in this 
inſtance, the ſalt was if of a native acid nature, but at laſt is rendered 
highly alcaline. , © ar Wy ys io vie 
6. There are three principal cauſes that contribute to this difference in theſe 
alcaline ſalts; the firſt is the quantity of inflammable oil ſtill adhering to 
the ſaline matter; for the more of this oil, the leſs. ſharp the alcaline falt 
will prove, and vice verſd. The ſecond proceeds from the. artificial union of 
this oil with the alcali; for if the ſubject be ſlowly torrified with a ſtiſſed fire, 
| Vor, II. TW & n according 
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The Praclice of CHRNuILSsTRx. 
according to our ninth proceſs, the leſs alcaline and ſharp the ſalt will be, 
but in greater . but if immediately burnt with the open flame of 
violent fire, ſo much the leſs in quantity, but the more y alcaline. 
The third cauſe appears to be the — 2 —— the fire, which ſeems to 
ſupetadd fomething igneous to the ſalt ; whether it be by the fixing of the fire 
therein, or by its changing power, as we have explained it in our p A 
It is certain, that the longer quicklime is burnt, and with a ſtronger fire, the 
rr eee 
might VIZ, ig! i 0 
be deſtroyed ; for one plant affords much fixed ſalt, and 


P 


Ne ret PROCESS XIV. 
Corrofeve, fixed, vegetable alculi yields a bitter cryſtalline, hard, fixed, 
 unalcaline, and ſomewhat 40 l 4 


Po fix pounds of. the beſt pot-afhes into a clean glaſs ; add thereto 
= twenty pints of cold rain-water ; then ftir them about with a ſtick, 
and ſuffer the whole to reſt : when the afhes are ſufficiently diſſolved, gerit- 
« ty decant the clear lixivium, and there will remain at the bottom, mixed 
with the feces, a number of ſmall gray- coloured grains, of a bitter taſte, 
and almoſt glaſſy brittleneſs and e e, that afford no figns of an al. 
< caline nature : and the falt intended is But to obtain it in great- 
< er purity z put fox pounds of pot-gſb in a copper veſſel, with four times its 
6 tity of water, and ftrain all the lixivium very hot, thro* a linen bag, 
« r put it hot into a clean glaſs veſſel that 1s 
« ready heated and moiſtened, and ſuffer it to ſtand thus; when a duſky 
« cruſt will preſently begin to ſhoot to the bottom and ſides of the glaſs, 
and gradually grow thicker and darker. At length, when no more appears 
þ 1 n Se 97, 98, &e. | 
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main behind, but purer, and in a large 


Ae, and reducible to fine 
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to ſhoot, gently pour off the liquor ; and a falt like the former will re- 
quantity, If the remaining lixi- 


vium be now thickened by boiling, and ſet to reſt as before, it may, per- 


* 

% 

a 

© haps, afford a little more of this falt; but afterwards no more; whence 
© there ſeems to be only one certain quantity of it contained in the alcali. 
o 

o 

4 


fectl 
thus be kept, what title any dne is pleaſed to give it. 
The nature and uſe of this ſalt. 


x. It has long obtained the ſkilful in 
fixed, alcaline falts could hardly 
writers have produced the falt of the pref: 
line ſalt; without properly diftinguiſhi 
difficult to ze pure tho? 
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whence we may perhaps 
ali this falt; for tartar proceeds 
hquor intimately fermented in its ſmaller parts. But a farther 
this falt to various bodies, by the means of fire, teach 
effects, which are not hitherto ſufficiently known. 

3. The fixed alcali perfectly ſeparated from this falt differs 
that which remains mixed with it; which I al ſeparate make 
any 3 uſe of pure aleali, whoſe virtues otherwiſe 
would be often di or hindered. | 1 
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The common diftiled water of a freſb plant, by the aitinbic, Brun in 


15 


UR five firſt proceſſes having ſhewn what ſubſtance remains in ith 
O after ſuch a force of fire Is uſed, as, after the natural * 


heat, is capable of being applied to them thro water; the law of method 


requires that we ſhould next enquire into le pave which, being * 
* : 


more Per- 
y pure. And if it be now gently dried, it becomes ſimple, and may 
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heat greater than that of boiling water, even up to the highel 


The Practice of CH EMuIST RV. 
by the heat of boiling water, flies off into the air. The moſt commodious 
operation for this purpoſe is that performed by a ſtill- head, cloſely fitted in 
to the mouth of a veſlel, ſo as to collect and condenſe the vapour ariſin 
by the boiling heat, and tranſmit it, without loſs, into a receiver. It wi 
hereafter appear what volatile matters are ſeparable from . by a 
t degree our 
veſſels will ſuſtain (a). But that we may proceed diſtinctly, we are now to 
collect that which flies off from a recent plant by the natural degree of 
the ſummer's heat up to that of 214 degrees. And for this purpoſe, we 
ſhall again make choice of roſemary, that the operation may be duly com- 
pared with thoſe already performed upon the ſame ſubject; tho* inſtead of 
this, any other of the ſapid and odorous plants, enumerated as fit ſubjects 
for the firſt proceſs, might be here employed. All which, we ſee by the 
preceding proceſſes, contain an inflammable, oily, and a fixable faline part, 
as alſo a ſaponaceous one, conſiſting of the two. The plants deſigned for 
this operation are to be gathered when their leaves are at full growth, 
and a little before the flowers appear, or before the ſeed comes on; ſe 


the virtue of the ſubject, expected in theſe waters is often little, after the 


ſeed or fruit is formed ; at which time plants begin to languiſh. The morn- 
ing is beſt to gather them in, becauſe the volatile parts are then condenſed 
by the coldneſs of the night, and kept in by the tenacity of the dew, not 
yet exhaled by the ſun. This is underſtood, when the virtue of the diſtil- 
water principally reſides in the leaves of 2 as it does in mint, mar- 
joram, peny- royal, rue, and many more. But the caſe differs when the 
aromatic virtue is only found in the flowers; as. in roſes, lilies of the 
valley, &c. in which caſe we chooſe their flowery parts, whilſt they ſmell 
the ſweeteſt, which ſhould be gathered before they are quite. opened, or 
begin to ſhed ; the morning dew till hanging upon them. In other plants 
the ſeeds are to be preferred, as in aniſe, carraway, cummin, &c. where the 
herb and the flower are indolent, but the whole. virtue remains in the 
ſeed alone, where it manifeſts itſelf by its remarkable fragrance, and aroma- 
tic taſte, We find feeds chiefly poſſeſſed of this virtue when come to per- 
te& maturity. We muſt not omit that theſe deſirable properties are found 
only in the roots of certain plants, as appears in avens, and in orpine, whoſe. 
root ſmells like a roſe: Nele for the preſent 
ſe, at that time when they are richeſt in theſe virtues ;. which is gene- 
rally at that ſeaſon of the year juſt before they begin to ſprout, when they 
are to be dug up in a morning. If the virtue here required be contained 
2 the wr or woods of les, then theſe parts are to be choſe for 
the purpole. 
21. The ſubject being choſe, let it be bruiſed, or cut if there be occa- 
* fron, and with it fill two thirds of a ſtill, leaving a third part of it empty, 


without n matter cloſe; then pour as much freſh rain water 


1 the ſtill to the ſame height, that is two thirds, toge- 
« ther with the plant. Fit on the head exactly to the neck of the ſtill, ſo 


(a.] See proceſs 3236, 55, and 86. 
* tl 
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6 no vapour may paſs thro' the juncture, which the copper-ſmiths 
6 2 order Ws 1 the — of the noſe of the bead to 
© the worm be luted with a ſtiff paſte, made of linſeed meal and water. 
« Obſerve, that the cavity of the worm, be always cleanſed by paſſing fair 
« boiling water thro? it, leſt otherwiſe the diſtilled water ſhould be fouled. 
« Apply a receiver to the bottom of the worm, that no vapour may fly off 
© in the diſtillation, but that all the liquor, being cooled in the worm-tub 
« filled with cold water, may be collected; which is beſt performed by 
keeping the worm-tub continually ſupplied with cold water, | 
2. Things being in this ſtate, digeſt for twenty-four hours with a mo- 
« derate degree of heat, of 150 degrees. Afterwards raiſe the fire ſo as to 
make the water. and the plant boil 3 which may be known by a certain 
hifling noiſe, proceeding from the breaking bubbles of the boiling matter, 
as 1110 by the pipe of the ſtill- head, or the up r end of the worm be- 
coming too hot to be handled ; or the ſmoking of the water m the worm-tub, 
heated by the top of the worm; and laſtly, by the following of one dro 
immediately after another from the noſe of the worm, ſo as to make an al- 
moſt continued ſtream. By all which ſigns we know that the requiſite heat is 
given; and if it be leſs than a gentle degree of ebullition, the virtue here 


Cay ge 


expected will not be raiſed : but when the fire is too great, the matter haſtily 
riſes into the ſtill· head, and fouls the worm and the diſtilled liquor; and the 
plant being alſo raiſed, it blocks up the worm; for which reaſon it is od. 
per to place a piece of fine linen artificially at the end of the ſtill- head 
pipe, that in caſe of this accident, the plant may be kept'from ſtopping up 
the worm. But even in this caſe, if the fire be too violent, it will throw 
up the herbs into the ſtill-head pipe, whence the paſſage» being ſtopt, 
the riſing vapour will forcibly blow off the head, and throw the liquor 
and ſteam about, ſo as to do much miſchief, or even to ſuffocate the 
operator, without a proper caution ; and the more oily; tenacious, gummy, 
or reſinous, the ſubje is, and conſequently the more frothy and explo- 
five, the greater danger there is in caſe of this accident. Ms 
g. Let the due degree of heat therefore be carefully obſerved, and equally 
kept up, ſo long as the water diſtilling into the receiver proves white, thick, 
odorous, ſapid, frothy, and turbid; for this water ſhould” be kept care- 
fully ſeparated from that which wilt follow it; whence the receiver" muſt 
be often changed, that the operator may be certain that nothing but this 
firſt water comes over; for there afterwards riſes a water that is tranſpa- 
rent, thin, and without the peculiar taſte and odour of the plant, but 
 nerally ſomewhat tartiſh and limpid, tho? ſomewhat obſcured and fouled' 
by white dregpy matter: and if the head of the ſtill be not tinned, 
the acidity of this laſt water cauſes it to diſſolve the copper, fo as to be- 
dene green, nauſeous, emetic, and poiſonous to thoſe who uſe it, eſpe- 
A. cially weak perſons and young children; as operating both upwards and 
= downwards with ſevere gripings. If fuch a misfortune ſhould happen, it 
=. remedied by drinking plentifully of milk, ſweetned with honey, or of the 
=. common emollient decoctipns, 
6 4 The 
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© 4. The firſt water, above deſcribed, chiefly contains the oil and prefid- 
ing ſpirit of the plant, and always ſomewhat faline, which in moſt plants 
is acid, but in the more pungent antiſcorbutics- a. volatile alcali: for the 
© fire, by boiling the ſubject, diſſolves its oil, and reduces it into ſmall 
particles, which are carried upwards by the aſſiſtance of the water, alon 
with thoſe of the plant that become volatile with this motion. An 
if the veſſels are exactly cloſed, all theſe, n will be 
diſc without loſs, and without much alteration into receiver an- 
* next; forif we may truſt our ſenſes, theſe waters are richly impregnated 
* with the odour, taſte, and icular virtues of the volatile parts of plants. 
* Hence, if the botaniſt juſtly aſſigns the virtues of any plant, as are 
* contained in that part which is volatile by a boiling heat, the chemiſt can 
0 thoſe virtues ſeparated from the reſt, The former was a 

1 


if 
di 


Mr. Towrnefort in his book of plants ſpontaneouſly growing about Pa -· 


* ris, and by Mr. Ray in his book of the native plants of England. Do- 


the laſt edition of his work, printed at Antwerp in 1644. 
ve ex 


* the virtues of the plants, reſiding in that which is volatile 
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obſerved, that the firſt of theſe diſtilled waters contains q ; 
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© ſeldom remain perfect a year, but degenerate. like thoſe formerly men- 
« tioned (a). | 


The uſe. 


We learn from the preſent proceſs, (1. 
heat of boiling water; viz, the water of our firſt proceſs, the volatile oil 
with its mherent ſpirit, and a faline acid. (2.) What remains in the ftill 
after the ſeparation of theſe three parts; viz. the extract of our third pro- 


| . ſeventh, ninth, tenth, eleventh, and twelfth. (g.) In what part the 


© oil. 4. Hence is known what exhales by boiling, both in cookery 
4 © and „ and what remains behind. If coſtmary, chervil, baulm, or 
1 Talg be deus in broth, they loſe their peculiar ſmell and taſte, with 
the virtues thereon depending, and only leave behind their common un- 
i parts; but if cut and added to the ſoup already 


while, they communicate their virtues thereto. Cinnamon affords: 
8 - 


= - leaving an acid, auſtere, and cooling decoction behind, reſembling; 
bat of oak-wood. (g.) Hence it plainly appears at what time, with the ſame 
_ contrary vi plant; for ſo long as a 
| milky water comes over from ſuch plants as are aromatic, ſo the water 
emains warming but when it comes thin and pellucid, it is: 
i acid and cooling. ve hence the true founda- 
ef Von for the ion be ſtopt as ſoon 
4 = ever the will be valuable 
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now be diſtilled off in the fame manner as in the foregoing Ne only 
e firſt; 


The Practice of Cusuts rv. 
e NES xv. 
The common diſtilled water by the alembic, cobobated or returned back 
upon more of the freſh plant. 


TH E laſt proceſs. has ſhewed what — and fire may ſeparate from a 


plant in cloſe veſſels, and what is left behind therein; but the preſent 
proceſs teaches a method of opening plants ſtill farther, and treating them 
10 as to obtain diſtilled waters much richer in thoſe virtues of the ſubject, 
which were mentioned in the former proceſs. 
© Take the plant and liquor remaining in the till after the preceding pro- 
© ceſs, and preſs them ſtrongly in a ſtrainer, that all the decoction may be 
© obtained, and with this mix all the water before drawn over. Return this 
© mixture into the till, and add to it as much of the ſame recent ſubject as 
was employed before, and if neceſſary, add likewiſe as much water as may 
make up the former proportion to the plant. Now cloſe the veſſels ex- 
actly, and digeſt the whole, with 150 degrees of heat, for the ſpace of three 
days and nights, that the herb being ſo long ſteeped in its own liquor, 
may be opened, looſened, and diſpoſed the eaſier to part with its virtues, 
This digeſtion being ſo long continued, is of great ſervice; but if protract- 
ed too long, introduces a change tending to putrefaction. Let the water 


proceeding more cautiouſly, and ſomewhat more ſlowly at be- 
* cauſe the liquor in the ſtill being now thicker, more impregnated with 
the plant, and therefore more flatulent, and apt to ſwell upon feeling the 


© fire, it eaſily boils over; but after about one of the expected water | 


is come off, the fire may be prudently raiſed. . If the rule before laid 2 
don be obſerved, and the diſtillation be continued ſo long as the firſt © 


vater deſcribed in our laſt proceſs comes over, and then the operation be 


immediately ſtopped, the water ſo obtained will be whiter; thicker, more 
* odorous, ſapid, frothy and turbid, than that of the laſt proceſs. This water 
« alſo preſerves its virtue much longer, and contains it in greater perfection than 


that of the laſt proceſs z which ſhews us a way of concentrating the — i j 
ewe 


virtue of plants, ſo far as it reſides in their volatile odorous parts. So 
© the remaining decoction in this proceſs is much ſtronger than in the former 
* and as the operation may be repeated as often as one pleaſes, both the water 
and the decoction may by ſeveral repetitions at length be made extremely 

tich; ſo that by this means excellent medicines are procurable. Thus in the 
© year 1730, I diſtilled baulm after this manner fourteen times ſucceſſively, 
and found the water at laſt had a balſamic taſte, and the perfect fragrance of 
the plant, ſo as to prove highly refreſhing, even when barel {melt to, or 
< taſted And no wonder, fince the virtue of many large baſkets of baulm 
* were here concentrated, and brought within the compaſs of a ſmall glaſs; 
; = -_ eo arg iu *. the bottom of the ſtill being inſpiſſated, fil 
| t another g proved grateful, auſtere, ſtrengthening 3 
; ſo that-by mixing the two together, the virtues of the plant =o 

© thus 
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of the plant in their utmoſt ſtrength; and indeed, I 
extraordinary effects of the water ſo prepared, by taking it upon an empty 
& ſtomach. And certainly it has ſcarce its equal in h ondriacal and hyfte- 

& rical diſorders, the chloro/is, and palpitation of 8 as often as theſe 
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© thus highly concentrated, or brought into a very little room. This 


« ceſs therefore does not only afford excellent waters, but 932 — 
« tracts alſo ; which, when properly mixed together, yield medicines of ſuch 
« efficacy as can ſcarce otherwiſe be imitated. For, the native virtues of 
vegetables are little changed in this operation; certainly leſs than in o- 
« thers; tho? it muſt be allowed, that ſome alteration is produced by fo long 
a continuation of the boiling. But both the odour, taſte, and effects de- 
< monſtrate, that the waters, thus prepared, retain, in an high degree, the 
« ſpecific virtues of the plant. 

And hence it is certain, that the ſought medicinal virtue of truly aroma- 


7 tic vegetables reſides in that — of them which riſes with the heat of boil- 
ing water; and that it is poſſible 


by art to concentrate their virtues, ſo that 
they ſhall prove much more effectual than in the ſtate they are naturally 


. afforded. Nor is there any limitation; for by continuing to repeat the ope- 


ration, the virtues of plants may be thus exalted to any degree the artiſt ſhall 


| think —_ : which ſhews the extraordinary power of chemiſtry. 


Parace 


ſus aflures us he found, by experience, that baulm is — of ſo 


a | great a ſpecific virtue, as, by infinuating into the humours of the body, to 
& reſtore a new youthful vigour to the aged, and by this means perfectly cure the 
gout. And Iſaac Hollandus avouches the fame. Now if theſe authors faid true, 


judged I might, by means of the preſent proceſs, pe — united virtues 
ve in myſelf experienced 


diſeaſes proceed rather from a diſorder of the ſpirits, than any collection 
of morbific matter: tho? it is indeed expenſive. I have reduced dried mint, 
by three or four cohobations, into a balſamic penetrating liquor, which be- 
comes an incomparable and preſent remedy for ſtrengthning a weak ſtomach, 
and curing vomiting proceeding from a cold viſcous phlegm lodged about 
the oy am ned, as * in 8 The water — in this —_— 
| rom lemon-peel has, by its nce, 1ts agreeably penetratin 
his ly aromatic taſte and virtue, 7 nmedately — <a — Aung 
faintings, and irregular motions of the heart, tho taken in a very ſmall 
doſe. The like water, repared by repeated cohobations from recent worm- 
wood, has ſucceſsfully ſupplied the want of bile in the body; ſtimulated all 
the languid veſſels that help in forming the chyle, and killed and expelled 
worms. The like water from the leaves of ſavine has given an almoſt in- 
credible motion to the whole nervous ſyſtem 3 ſo as to prove the moſt ex- 


== cllent of all the medicines for promoting the excluſion of the feetus, the 


diſcharge of the menſes and hæmorrhoides. The cohobated water of rue can 
never be ſufficiently recommended for the cure of the falling-ſickneſs, the 
hyſteric paſſion, for expelling poiſon, and promoting of ſweat and perſpiration. 
I do not here mention. the water I have thus made from the berries of the 
Juniper tree, and the leaves of the arbor vitæ; both of them ſucceſsfully 
* * — . from camomile flowers cures „ agues. It were 
e ue theſe waters all variety of ſubjects: I judge i 
Vor. II OY H * 2 1 — 
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manifeſt upon the whole, that this is a true and excellent method of ob- 

taining the chemical diſtilled waters. Some rules, however, are required 
for applying theſe two general een ey to all ſorts of herbs, which may 
require ſomething peculiar. Theſe rules are as follow. 

(1.) Let the aromatic, balſamic, oleaginous, reſinous, mo- reſinous, 
and ſtrong ſmelling plants, which long retain their natural fragrance, ſuch as 
arber 'vite, baulm, bays, hyſſop, juniper, marjoram, mint, origanum, peny- 
royal, roſemary, ſage, &c. be gently dried a little in the ſhade ; then 
them, with the quantity of water already mentioned, for ſeventy hours, in 4 


_ Cloſe veſſel, with 150 degrees of heat, and afterwards diftil in the method 


above delivered ; and thus they will afford excellent waters. 

(2.) When waters are to be drawn from barks, roots, ſeeds and woods 
that are very denſe, pondrous, tough and reſinous, let * be digeſted for 
three, ſour, or more weeks, with 96 degrees of heat, in veſſels perfectly 
cloſed, with a quantity of ſalt and water to and pre them 
better for —— : a conſiderable quantity of ſea-falt is here added, partly 
to open the A en the . but chiefly to prevent putrefaction, which 
otherwiſe would certainly 2. a Ge, and with fack ©. hent 
as is — ſo deſtro odour, 2 

ired. And thus, for example, may 3 be prepared box, 
—— n eee uniper, rhodium, and the like woods. 

(3. plants which diffuſe their odour to ſome diſtance from them, 
and thus ſoon — it, ſhould immediately be diſtilled after 9 15 
in a ſeaſon, without any previous digeſtion; thus burrage aß 
min, white lilies, lifes of the valley, roſes, c. are hurt by fe heat, 2 
and lying in the air. Some woods alſo are hurt in the ſame manner; thus 
the ſhavings of ſaſſafras, by being boiled in water, ſoon loſe their virtue, 
taſte and (mell, 74 

( The aſtringent, nutrimental, healing, conſolidating, emollient, fari- | 


raceous, gelatinous, cooling and ſtyptie virtues of plants are never, by © 
this means, communicated oth diſtilled waters; — to be 2 5 


in the whole plant, or its more 1 poet Whence pharmacy 
reheved from the unnece trouble 


be ridiculous to A wy any thing nutrimental in the indolent and vapid dif- 

tilled water of bar 

find the excellent «+8 of ſorrel, in hot, lax, putrid, and bilious conſtitu- 

tions, from the diftilled water of this plant ? So again it were abſurd to attr- 

bute the inimitable virtues of plantain to its diſtilſed water. Such idle and 

OE hens nes to rejoted in the ſerious arts of chemiſtry and 
cine. 

(5.) The caſe is far otherwiſe in thoſe plants, whoſe real virtue entirely 
reſides in that part which is ſeparable by a heat not exceeding 214 de- 
grees ; for the waters carefully prepared from theſe will contain all the vir- 
tue which is left in their decoctions and extracts. The celebrated virtues of BY 
lavender e 9 valley, Nen — that ſpecies of the 


ſuch waters; and on the 4 & 
other hand, phyſicians are diligently to ag — to ſeck for ſuch vir- We 
tues in the infuſions, decoctions, and extracts of ſuch plants. Would it not- 


or minced capon's fleſh ? Can any man expect to ä 
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S falling-fickneſs which proceeds from a diſturbance in the motion of the ner- 
vous fluid, reſide in the diſtilled water, but is abſolutely wanting to the 
dͥecoctions or extracts; ſo on the other hand, the anti-epiletic virtue of pi- 
ony remains in the decoction, but is wanting in the water. | 

(6.) There are ſome medicinal plants whoſe virtues reſide in a part which 

zs volatil, with the aforeſaid degree of heat, but fo that after theſe are raiſed 

= by diſtillation, the remaining plant and its decoction continue poſſeſſed of 
other virtues, and proper for medicinal uſe. Such decoctions therefore are 


not to be thrown away, but to be inſpiflated with a moderate heat, that 


they may be kept uncorrupted; for, being afterwards mixed with the diſtilled 
= water, the virtues of both are thus united, and afford the whole efficacy of 
the plant. And of this kind are camomile, carduus benedictus, the leſſer 
centaury, germander, ground-pine, mugwort, roſemary, ſage, ſcordium, 
aver AP &c. This tribe of herbs, indeed, are exalted by fermentation, 
ſo as to afford the better waters; but when their decoctions come-afterwards 
to be inſpiſſated, they either have leſs, or a different kind of virtue from 
the natural. 
(7.) Acid, bitter, auſtere, ſweet and flat taſtes, rarely aſcend from plants in 
# diſtillation, but commonly remain in their extracts, tho? they aſcend from 
camomile, wormwood, and a few more; but the colour of plants is ſcarce 
ever raiſed by diſtillation, tho? we have a blue colour in the diſtillation of 
camomile, and a green one in that of wormwood ; but theſe colours are ra- 
ther in the oil than in the waters. The ſaponaceous virtue, conſiſting in 
the union of the falt and oil, never riſes, but remains in the extracts; and 
therefore plants endowed with this virtue are not to be thus diſtilled (a). 
(8.) The following vegetables ſcarce afford any thing of uſe in their diſ- 
tilled waters; v2. barberry, beet, cherries, cole wort, currants, elder-berries, 
EE endrve, ripe grapes, ladies-mantle, lettice, the Juices of citrons, lemons, 
XX oranges, purſlain, ſcorzonera, ſorrel, ſtrawberries, and fuccory. There are 
RX ao * contrary virtues in the fame plant: thus the diſtilled water of cinna- 
mon, of the firft running, is deobftruent, heating, enlivening, ſtimulating, and 
' RE. good in vomiting 3 but that of the ſecond running aftringent, cooling and 
RE nauſeous; whilft the decoction remaining in the till is of a dark red colour, 
ppake, thick, of an auſtere taſte, aſtringent, coagulating, and ftrengthning. 
, = PROCESS XVII. 
== The common diftilled water of a recent fermented plant, in the manner 
of Ludovicus ; by an example in roſemary. | 
TAE effects of diſtillation, digeſtion, and cohobation, have ſufficiently 
_* ſhewn us the action of the fire, limited by the degree of boiling water, 
in diſtillation and cohobation ; and of a more gentle fire, with water, by di- 
geſtion. We now proceed to exhibit an elegant and uſeful way of obtain- 
mg the medicinal virtues of plants, very little altered from what they natu- 
y are, tho? rendered more penetrating and more volatile. | 
(a) See the catalogue of plants in * ſecond proceſs. 
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« diftilled water of the firſt running would be white, thick, opake, unctu- 
e 7 4 | 6 Qus 
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1. Take recent roſemary, with the conditions expreſſed in our firſt, fif- 
© teenth, and fixteenth proceſſes, cut and bruiſe it, if that ſeems neceſlary ; 
© put it into a large oak caſk, leaving a * empty at the top four inches 
deep; then take as much water as would, when added, fill the caſk to the 
* ſame height, including the plant, and mix therein about an eighth part 
< of honey if it be cold winter weather, or a twelfth 2 if it be warm; 
© in the ſummer the like quantity of coarſe unrefined gar might, to the 
fame purpoſe, be added inſtead of the honey; or halt an ounce of yeaſt 
added for each pint of water will have the effect; but I prefer the honey, 
< uſed as deſcribed : let the proper quantity therefore of honey and water be 
* warmed and poured upon the plant in the caſk ; let the caſk ſtand up- 
* right, and have its wide upper orifice, or bung-hole, looſely covered with 
<. a wooden cover; then ſet it in a wooden cheſt, to be kept heated by means 
of a live coal, buried under light aſhes, ſo that the liquor and plant may feel 
© a heat of about eighty degrees, which is afterwards to be conſtantly kept 
up by covering the outſide with clothes, and a due regulation of the fire, 
© which muſt therefore be greater and more carefully attended in cold wea- 
ther; but in the heat of ſummer little or no fire is required. On the ſe- 
+. eond day, a hiſſing noiſe will begin in the liquor, with bubbles, frothing, 
and a gratefu] ſmell of roſemary ; the plant now again riſing to. the ſur- 


face: this motion is called fermentation. (2.) When this fermentation 


has continued ſo long, that the plant which was on the top begins to 
© ſubſide and fink to the bottom, the operation is continued long enough 
for our purpoſe, ſo that now the veſſel. muſt be cooled and cloſely bunged 
© down ; for if it ſhould continue longer open in the ſame warmth, the ſpirit 
and oil, now rendered more volatile, would fly off, and the virtues re- 
8 * be loſt ; ſo that the matter ſhould be now directly diſtilled. (g.) 
* Take therefore as much of this plant and its fermented liquor as may fill 
two thirds of a ſtill, and work carefully from the firſt ; for the liquor, 
containing much fermenting ſpirit, eaſily rarifies with the fire, froths, ſwells, 
and hence becomes very apt to boil over. And as all this happens much 
8 * in this diſtillation than in the foregoing kinds, we ought here to work 


wer, eſpecially at the firſt. (4.) And thus there will come over firſt 


a ſimpid, unctuous, penetrating, odorous, ſapid, liquor, all which is to be 
© kept ſeparate; there follows a milky, opake, turbid liquor, ſtill contain- 


ing ſomething of the ſame. taſte and. odour ; and at length comes one that 4] 


is thin, acid, not fragrant, and ſcarce having any property of the roſe- 
mary. There remains in the ſtill an extract, indolent with reſpect to the 
« roſemary, and retaining muſt of the ſubſtance of the honey. And all theſe 
« particulars hold, when the fermentation is continued till the plant ſponta- 
*' neoufly falls to the bottom of the caſk ; which, with the abovementioned 
© degree of heat, uſually. happens in five or fix days. (5.) This. firſt water, 
© or. rather ſpirit, may be kept for ſeveral years, in a cloſe veſſel, without 
© changing or growing ropy. It alſo excellently retains the taſte and odour 
Jof the plant, tho? a little altered; but if leſs honey were added, leſs heat 
employed, or the fermentation continued only two or three days; then the 
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© ous, frothy, and perfectly retain the ſcent and taſte of the plant, or much 
© leſs altered than in the former caſe; tho* the water will not be ſo ſharp 
and penetrating. After this is drawn off, a tartiſh, limpid, inodorous liquor 
« will riſe, leaving a remainder behind, that retains much leſs of the pro- 
« perties of roſemary, than in the 1 proceſs. 
ſome oil 


2. There is alſo in this caſe always foun in the firſt water, which 
* was not in the former ſpirit. Again, if the fermentation were to continue 
Us only for a day, or a day and an half, the water that firſt comes over would 
largely abound with oil. In other reſpects matters are nearly the ſame in 
both; for it is conſtantly found, that the longer the fermentation was conti- 
nued, the leſs oil appears in the diſtilled water, and therefore what runs firſt 
ss always clearer an ſtronger ; but 2 mixing with common water, the 
whole immediately becomes milky ; whence theſe waters greatly differ from 
one another, according as they are differently prepared in the abovemen- 

© tioned reſpects. When the fermentation is perfectly performed, the firſt 
water will be limpid, the ſecond milky, and if a third be forced over by a 
ſtrong boiling heat long continued, it will prove acid, thin, and limpid, re- 


impregnated with the virtue of the plant — * hm the longer the fermen- 
tation was continued, or the more perfectly it was performed, and vice 
© ver/d; the oil alſo, which in the fifteenth and fixteenth- proceſſes floated up- 
* on the ſurface of the water, becomes ſo attenuated when the plant is 2 
fectly fermented before diſtillation, as entirely to diſappear and lye concealed, 
or ſubtilly divided in the diſtilled liquor; which may therefore be called 
ſpirit, rather than water. That this is the caſe appears from hence, that if 
a large quantity of water be added to the ſpirit, it preſently grows white; 
f which ſhews that there was oil concealed in it: nay, frequently, little drops 
F of oil, thus regenerated; will float upon the ſurface of the water. 


The uſe. 


= 1. Hence we learn that this fermentation (when perfectly finiſhed in the 
proper time required for that purpoſe, with a large proportion of ferment, 
and if the whole fermented matter be for ſome time contained cloſely 
bunged down in a caſk) affords theſe waters extremely limpid, hot, aromatic, 
RE odorous, ſapid, and penetrating, without any fign of their containing an oil; 
and according as theſe properties appear more in the water, the native vir- 
mus of the plant are more changed; fo that at laſt they can fearce be known; 
RE but when the fermentation is perfect, each loſing its proper character, they 
all become nearly alike : whence it is manifeſt that the particular virtues of 
vegetables are not exalted or perfected by fermentation ;; as they were in the 
3 proceſs by repeated cohobation; and that the waters by ſuch co ho- 
tion are not rendered ſo ſpirituous as by a ſingle fermentation. And this 
ſeems to proceed from hence, that in the long continued and active motion of 
fermentation, the volatile preſiding ſpirit, now freed from the opened parts 

of the plant, but principally from the attenuated oil, exhales; for the te na- 
8 city of the oil was the chief thing that detained and locked the ſpirit in the 
plant. But a gentle and moderate fermentation, which does nat — the 
| 4 p.nt, 
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ſemb ing diſtilled vinegar. The extract in this caſe will always be the leſs 
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ſpirit, only diſſolves the viſcous obſtacles, admirably quickens theſe waters, 
makes them durable, or long preforves them from corruption, ineſs 
and ropineſs 3 as is excellently obſerved by that, ſkilful and candid chemiſt 
Daniel Ludovicus, in his diſpenſatory accommodated to the preſent age. 
And thus the water of carduus benedifFus, ſo prepared, is highly commended, 
where ſweating and perſpiration are required. 19 7 111 
2. Hence the taſte and ſmell of plants, communicated to their diftilled waters, 
ptincipally depend upon their native ſpirit reſpectively. But as this ſpirit is 
in a tenacious oil, when this oil is mixed with the waters it 
renders them the more odorous and ſapid, in the larger quantity it is ſo mixed. 
This oil is gradually thinned, made leſs tenacious, more ſpirituous, and eaſier 
to mix with water, by diſtillation, digeſtion, and cohobation in cloſe veſſels; 
but thus the ſpirit alſo becomes more volatile and diſintangled, ſo as eaſily to 
fly off, unleſs it is every way very cloſely confined in the veſſels during the 
diſtillation; which being performed, highly efficacious waters may be thus 
prepared. But as fermentation requires a length of time, the admiſſion of 
the air, and open veſſels, it attenuates oils by its motion, ſo as to mix them 
with water, and in this form make an inflammable liquor ; which cannot hap- 
without a diſſipation of the native ſpirit. It however renders oils miſci- 
ie with the animal juices, and fit to enter the fineſt veſſels; but always 
deſtroys the peculiar virtue of the plant: in the mean time, it proves the 
medium of conveying ſtimulating and virtues to the nerves ; eſpe- 
cially thoſe of the noſe, mouth, jaws, throat, ſtomach, and inteſtines. 


# 


PROCESS XVII. 


The common diſtilled wwater per deſcenſum, from a recent plant ; by an 
example in roſemary, 


66 formerly called that motion of bodies diſtillation, when, by 
the aſſiſtance of fire, the ſubject to be changed, and contained in one 
veſſel to which the fire was applied, paſſes into another joined thereto, whe- 
ther ſolids were thus treated or fluids ; and this operation with them differed 
in three reſpects. For, (1.) the fire raiſed the matter perpendicularly up- 
wards. (2.) Somewhat obliquely, or laterally, as in diſtillation by the re- 


tort. © And, (3.) downwards; the fire being applied above: which laſt ſpe- 1 
cies of diſtillation they called diſtillation per deſcenſum, which they uſed in 


the laſt age for ſeparating quickſilver from its ore; and which Paracelſus from 
thence transferred to vegetables. Of this kind of diſtillation we are now 
to give an example. a 
. Let there be procured a ſufficiently wide, and deep cylindrical 
< veſſel, made of ſuch matter as will neither tranſmit, drink up, or foul 
* liquors. From the upper rim of this veſſel cut an inſide groove, fit to re- 
© ceive exactly, and ſuſtain a round plate ſtruck full of holes; which is to fink 
into the open mouth of the veſſel, ſo far, that the upper ſurface of the 
plate be two inches from the rim thereof; then place any recent, green, = 
« culen 
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© « be reſolved into | 
= * wide part of the el below; where condenſed by the cold, they 
= © will gradually diſtil, and collect; if the fire be prudently managed and 
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« culent plant firſt cut or bruiſed, upon the plate, ſo that it may reach u 

« to the rim; then apply a flat cover, which may exactly cloſe the mouth of 
© the veſſel, with the aſſiſtance of luting to prevent any vapour from ex- 
© haling(a). The whole apparatus may be made of iron-plate, if a large 


6 tity of water is required at once ; otherwiſe, for a ſingle t 
2 ſuffice. Let a little fine aſhes be ſifted upon the cover, 
and a few live coals be placed thereon, that the moiſt parts of the plant may 
and its juices be liquified ſo as to fall into the 


© encreaſed by degrees. And thus the ſpirit, water, wax, gum, oil, roſin, 
« as alſo the ſaline and ſaponaceous matter of vegetables, which do not my 


a  < riſe in the preceding diftillations, may be obtained. Care, however, mu 


© be had not to make the fire too for _— quite burning up the 
c K of the ſubject, tho* indeed a ſmall degree will have but httle ofe®; 
u 


itter and nauſeous, ſo as to be ſcarce fit for inter- 
culent vegetables are employed, ſuch as roſe- flowers, and prudently treated 


without burning; the water fo prepared will nearly reſemble the natural 
juices, as containing both their ſaponaceous nature, and peculiar virtues, 
tho always a little changed by the fire ; whence the expreſſed juices them- 
'* ſelves are not only more agreeable, but more medicinal, Paraceiſus, how- 
ever, by treating guaiacum in this manner, obtained an acid liquor, and 


a ſharp fœtid oil, which he recommends” both for external and internal 


© © uſes; whence this operation has been for ſome time practiſed in Germany, 


but is now almoſt diſuſed, or changed for others more ſuitable. 
PROCESS XIX. 


Saline aſhes extracted from the calcined remains of the fifteenth, f- 


teenth, ſeventeenth, and eighteenth proceſſes ; as in the fifth, fixth, 
ninth, tenth, and eleventh, | 1 


. 7 F the remains of the fifteenth proceſs, that is, both the plant and 


the hquor left after the diſtillation, be put into an iron veſſel, and 


1 = © evaporated or ied, then committed to an iron pan, and burnt to white 


* aſhes over a naked fire, as in the fixth eſs, a tity of ſalt 
* may be afterwards extracted from theſe n 3 
plant would have afforded, if burnt before it was diſtilled; for both the 
0 aſhes and the falt here produced are perfectly the ſame as in that caſe : 
* or if the decoction remaining in the {fill be taken ſeparate, - or, with the 
* addition of all the liquor which the boiled plant affords by expreſſion; and 
* a falt made thereof, as in the fifth proceſs; thus likewiſe the ſame-afhes 


We © = the Game alt will be obtained, nearly in the fame quantity; as 
IR 3 Ni 11011 


(a) See Laa“ rn. 


in 


= 


: t if a violent fire be uſed, all the parts will be confounded together, 
the oily matter burnt up, the ſmell and taſte of the produce become em- 
© © pyreumatical, ſmoky, 

nal uſe, eſpecially if the ſubject were dry and unctuous. But when ſuc- 
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in that proceſs : this diſtillation therefore does not diminiſh the matter of 
the falt. | 

© 2, If the remains of the ſixteenth proceſs be treated in the ſame man- 
ner as the preceding; or if only the decoction, or the decoction with the 
plant be employed; the aſhes hence obtained will be twice as ſaline as the 
precedent, but the falt the ſame tho' in double the quantity. And when, 
as we inſtanced in the cohobation of baulm, the operation is fixteen times 
repeated, the decoction will then afford fixteen times more ſalt; whence 
it appears, that the decoction upon cohobation encreaſes in its ſaline ſapo- 
naceous virtue, as the cohobated water does in its volatile ſpirituous and 
oily. part; hence we are furniſned with a method of exalting the pecu- 
liar virtues of -plants:at pleaſure: and hence art, in a very extraordinary 
inſtance, may certainly excel and improve upon nature. And at the ſame 
© time, cohobation will not diminiſh the matter of the ſalt in the more fixed 
part, tho? ever ſo often repeated; provided all putrefaction be prevented 
in the plant. | | | 
g. But when plants are fermented without ſugar or honey, and then 
« diſtilled according to the ſeventeenth proceſs ; and the remains come to be 
« calcined after our goons method, we ſhall here again obtain almoſt the 
« ſame, quantity of the ſame falt : whence it appears that fermentation, ſo 
performed, does not volatilize that matter in vegetables which affords this 
falt upon calcination, This might ap ſtrange, if we had not before 
found that the tartar of the moſt Perfectly fermented and ſubtile wine did 
not afford a large quantity of fixed ſalt upon burning. But when the 
roſemary is fermented along with honey, and the remainder is afterwards 
reduced to aſhes, theſe aſhes will have but little ſharpneſs, nor eaſily afford 
© an alcaline ſalt; for a coal made from honey can ſcarce by the fire be 
rendered ſaline; but remains ſomewhat fungous therein, without growing 
© ſharp. And the remains of the eighteenth proceſs afford the leſs falt by 
© burning, the more ſaponaceous and ſaline matter came over in the water; 


© but if very little of this water was afforded, then nearly the ſame falt will 
© :be obtained. 458 
The wſe. 


* 


G 


1. If all theſe 1 are well underſtood, we may hence learn the true 
effects of theſe different diſtillations. And, (1.) they ſeparate the ſimple 
elementary water of vegetables. (2.) The ſpirit n. this water, as 
deſcribed in our third proceſs. (3.) The volatile oil or ſulphur, which when 
mixed with the water turns it white; but when collected ſeparate, refuſes to 
mix with water, or gradually difintangles itſelf from it. In this oil the na- 
tive ſpirit ers reſides, communicating the ſmell, taſte, and often the 

i virtues of the plant thereto. This oil is what I uſually call oil of 
the firſt order in plants; being eaſily and firſt of all ſeparable from them, as 


ightly mixed in with their juices, but not ſtrongly fixed thereto ; nor greatly 
adhering to their ſolid parts, nor much intangled therewith, but often fodged 
in particular veſſels in many ſubjects: and when theſe three are ſeparated 
from a plant, it afterwards ſcarce retains any thing of its priſtine 5 — 
| Our, 
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odour. (4.) By this means alſo there is ſeparated a certain thin, volatile, acid 
liquor, Kas, Ning ſubtilly faline, is not fixed but flies off in the burning, 


and may therefore be r* called the natural vinegar of the plant. This 


comes over along with the laſt water in the diſtillation of cloves and cinna- 
mon, and even any other the hotteſt vegetables, after the three former mat- 
ters are entirely ſeparated. | 

In that part of the plant which, not being volatile in diſtillation, remains 
behind, we find, (1.) a more fixed oil more intricately mixed in the remain- 
ing fixed liquor, fo that it cannot be raiſed in diſtillation, but remains firmly 
connected with the proper ſalt of the plant, fo as to form a ſoap; and a large 
part of this oil is by the force of a naked fire intimately mixed in among the 
falt of the plant, ſo as thus to form the fixed alcali : yet this oil, ſtill ad- 
hering to its own falt, may be extracted from the plant by boiling in water (a). 
(4) The oil which is intimately fixed in the elementary earth, and joins the 
ſolid frame of the plant t er, and which cannot be thence ſeparated by 


the force of hoiling water (). (3.) A very large part of the proper native 
falt of the (4.) That matter of the plant which is afterwards fixed, 


and _ into a fixed alcaline ſalt, by the action of a violent open fire. 
(5.) Laſtly, a large part of the elementary earth which goes to conſtitute both 


© the fluids and ſolids ; we ſay, a large 2 becauſe much earth is ex- 
tracted even from the volatile oils of p 


5 


PROCESS XX. 
| The native oil of vegetables. by expreſſin ;, ſhewn in almonds. 


HERE is a certain in plants, which being either ſpontaneo y 
fluid, or eaſily made * heat, is called 5 Ty 


may become thick by long ftanding, as we ſee in the oil of turpentine 
Wo nub, cho! excremely fluid at firſt, manifeſtly thickens by degrees, I may 
= allo grow thick with cold, and thus appear knotty like 


ſpawn ; nay, it 
may even become ſolid, as we ſee in wax; but by what means ſoever it thus 
becomes hard, it flows again upon being applied to the fire. This oil, there- 
fore, whenever it becomes liquid, is at the ſame time unctuous, or exceed- 


= ing ſoft and i to the touch tho? it has at the ſame time a certain te- 


nacity or viſcoſity in its parts, not found in waters and ſpirits. Again, theſe 
oils are always inflammable, and feed both fire and flame, being themſelves 


diſpoſed to go into flame; a property not found in air, water, or earth: 


laftly, oil will not intimately mix with water, but when ſhook therein repels 


the water from it, oollects together, and ſeparates into a diſtinct liquor; in 


which reſpect it differs from ſpirits. Vegetable oil, therefore, is an unctuous 


5 i inflammable liquor, that does not mix with water 


This oil is found of many different kinds in plants; the volatile ſort which 


: we have ſeen uced in the diſtillation of the waters from unctuous vegeta- 


bles, lodges the preſiding ſpirit, which contains the taſte and ſmell of the 


a) See proceſs, 3, and 5. 5 
vor, II. 3, and 5 ' V See proceſs, 3, 4 i 
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1 

lant z whence in this oil the particular ſenſible properties of the plant mani. 
Fe reſide ; which, being once ſeparated, robs the plant of its nature. Thus, 
if all this oil were totally extracted from cinnamon, mace, cloves or nutmeg, 
theſe bodies would remain of their priſtine form, ſo as to be perfectly know- 


able, tho? they retain nothing of their peculiar ies. For when all this 
oil is taken away, thoſe ſpices can no longer be diſtinguiſhed by the ſmell or 


taſte; tho? the body of the oil receives not its ſmell and taſte from itſelf, but 
entirely from that ſpirit, which, when preſent, diſtinguiſhes theſe oils, and, 
when abſent, leaves them ſcarce diſtinguiſhable, and almoſt of one and the 
fame nature, 


Sometimes in certain plants, and particular parts thereof, this oil is colle&- 


ed pure, in little peculiar cells or receptacles; at other times oily particles are 
mixed with the juices of plants, and fo diſperſed therein as ſcarce to appear 
in the form of oil, but lye concealed in that of ſoap. But when theſe + po 
oily particles aſſociate, or ſeparate from the reſt, they immediately appear in 
the form of oil. Thus the juices of a plant bang extracted with water, in- 
ſpiſſated, made ſaponaceous, and dried, it is manifeſt that they contain oil by 
their burning (a). On the other hand, a pure oil diſtils from incifions made 
in the fir, the pine, and the larch tree. A tranfverſe ſection being made 
into the root of maſter-wort, newly dug up in the winter, we may, by the 
help of a microſcope, perceive little drops of gold - coloured oil, ouzing out 
from certain veſſels on the ſurface: and the ſame holds true of a nutmeg, or 
almond, cut with a warm knife. But we find this oil no where more plen- 
tifully than in the cotyledons, or feminal lobes of plants; where it * 
the tender embryo from the pernicious effects of unſeaſonable water, or too 
great cold; for ing might probably prove deſtructive to ſo fine a ſtruc- 
ture. This oil, likewiſe, is in the winter - time found driven towards the 
bark, by the preceding ſummer; and being there more drained from its wa- 
tery moiſture, is collected in great abundance, eſpecially in the ever-greens. 
The oil of v les, therefore, chiefly abounds in their more durable parts, 
in order to defend the other natural and more neceſſary ones, and is there- 
fore found in ſuch parts, as are fartheſt removed from the abſorbing veſſels of 
the roots, and the nutrimental juice there drawn in from the earth; and 
thus, more oil is found in ripe linſeed, than perhaps in all the other parts of 
the plant together. Sometimes, alſo, this oil is collected in ſuch quantity 
as ſpontaneouſly to appear in its proper form, ' burſt its cells, and run out; 
whence the barks of trees and fruits principally afford it, as we ſee in pine- 
apples, juniper-berries, &c. eſpecially in the ever-greens, where the outward 
bark is often caſed over with this oil. The trees in the northern regions, 
which grow upon the high mountains, expoſed to the freezing cold, more 
particularly afford it; whenee it ſhould ſeem that this oil is highly tquiſite 
to defend the life of vegetables, againft the freezing cold of winter. We like- 
wiſe obſerve that theſe fat oils chiefly grow and collect in full-grown plants, that 
foon after ſeem as it were to ſleep, or become aged; for both herbs and trees 


contain little oil in their young growing ſtate, but are diſtended with a dilute, 


42) See and 5. 
t (©) See proceſs 3, and 5 bin, 


py 1 L 
1 
= 
L 
_— 4-3 
is 
3 0 
6 
77 
_ 
4 4 
N 
=_ 
S 
EY 
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thin, watry juice. Thus flax, ſoon after it is firſt ſown, riſes in the form of 
graſs, and is merely aqueous; but when come to maturity, it loſes its greennels, 
ws yellow, and now affords a copious oil, eſpecially in its feed : and the 
| holds true of a young pine, compared with one that is full grown. It 
is alſo obſerved, that the ſhrubby plants, which have tr roots, gradually 
contract themſelves upon the approach of winter, withho their juices, per- 
ſpire but little, receive little nouriſhment from the earth, nor throw much 
off into the air; and thus they continue to do in a higher degree, as the 
© winter comes on, till at! they in a manner reſt. On the other hand, 
as the ſpring approaches, begins to move again, they take in nouriſh- 
ment and perſpire. If theſe autumnal or winter ſtations may be called times 
of ſleep, and the ſummer and vernal periods times of waking, in plants, it will 
generally appear, that the oils of vegetables are encreaſed in their ſleeping, 
Put their water in their waking. Thus the root of maſter-wort being per- 
fectly leafleſs in the winter, and lying hid and unactive in the earth, may be 
called dormant, but if now dug up, and examined, it will be found rich in 
oil; but if again dug up in May, it appears aqueous, faline, and by no means 
ſo oily as before: and the ſame is obſerved in trees. Laſtly, we ſee that old 
trees are oppreſſed with their own oil, and thence ſuffocated, thro' the abun- 
dance of fat, as the pine, the fir, &c ; where this oil appears in the form of 
a gum, but in others under that of roſin, oil, or balſam. And hence it is that 
i rs ſo frequently complain of the death of trees, obſtructed in their 
bark; which thus die, as animals do, when choked with their own fat. 
I) be chemiſt, therefore, who would extract the oils of vegetables ſhould 
© firſt learn from botany that there are certain ſeaſons wherein plants abound with 
water and falt, and then but little with oil; and again, that there are other 
= ſeaſons wherein they principally abound with oil, and but little with water and 
= falt: * Nr new leaves, flowers, and _= are forming in ts, the 
motion e 5 way juices, pregnant with falt, is promoted, the ſlug- 
oils excluded; but when the leaves begin e129 7 and fall off, the 
ers to ſhed, or the fruit to ripen, or ſpontaneouſly fall off, when perfect, 


ones being di ) whence builders fell their tim- 

ber in the midſt of winter, that it may be durable, and proof againſt moiſ- 

ture and rottenneſs. For all the hardeſt, moſt ponderous,and laſting woods 

2 nge to oa "__ a ponderous oil; thus cedar and /ignum vite 
ntain an excet compact and copious oil. Chemiſts, therefore, 

_—_— ſubjects for falt at a certain ſeaſon, and for oil at a very 
erent One, | | 1 


The proceſs, 


+ 1. The ripe ſeeds of moſt vegetables, when th in to fall and grow 
5 Cty, contain a copious native hes ſeeds 4 being taken, and 
. mewhat farther dried, are ground into a kind of meal; but if they prove 
F 3 unctuous for this purpoſe, let them only be bruiſed in a ſtone mortar; 
by which action alone ſome of them will yield an oil: ſuch as almonds, 
Pine- nuts, piſtachos, &c, Let the meal thus procured be ſuſpended a 


I 2 « while 


then the oily ually collect and preſide; the more ſubtile 
Ghee f by the ſummer's heat: . 
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« while in the vapour of boiling water, and then again be gently dried to 
open it the more, and fit it the better for yielding its oil by expreſſion: 
© put this meal or paſte into ſtrong hempen bags, which are to be cloſe tied 
up, and place them between two iron plates heated in boiling water, and 
« ſqueeze the bags in a ſtrong preſs; and thus the oil being melted 
© this innocent heat, will ſweat and drop thro* the bags into a receiving veſ- 
ſel placed underneath, without empyreuma, but almoſt as it naturally exiſted 
in the plant. And by this means may an oil be drawn from the ſeeds of 
the leaſt oleaginous plants, ſuch as hemp, flax, lettice, and numberleſs 
other ſubjects; in which no mortal would have expected ſuch an oil ſhould 
© ye concealed. In the ſame manner, a copious oil may be expreſſed from 
© cloves, mace, and nutmegs; tho? the ſharp aromatic virtue of theſe 
« ſpices will not be found in their expreſſed oil; for mace and nutmeg, 
© when thus treated, rather afford a mild and very thick balſam, than a 
© hot aromatic oil, ſuch as they yield by diſtillation. I was formerly fur- 
« prized that the expreſs'd oil of muſtard-ſeed ſhould be ordered with ſuc. 
© ceſs in the raging pain of the ſtone, but my wonder ceaſed upon finding 
© this oil ſo ſweet, ſo ſoft, and mild, whereas that by diſtillation, from the 
© ſame feed is fo violently ſharp and fiery, that to this day I cannot ſuffici- 
© ently wonder at the difference as often as I*confider it; for it ſeems diffi- 
© cult to aſſign the reaſon why this expreſſed oil has not the pungent taſte 
© and odour, which are ſo remarkable in the diſtilled oil, and why the 
« acrimory of the preceding ſpirit, which reſides in the oil, is not here ma- 
< nifet: and this whether we regard the water, the falt, the fpirit itſelf, or 
its oil (a). © | h | Tg | 

2. The oil of our preſent proceſs contains very little ſalt, thoꝰ it has evi- 
dently much of the particular nature of the plant, as our ſenſes inform us; 
but whilſt freſh, it ſheaths, blunts and molfifies what is acrimonious in the 
humours, relaxes the fibres, membranes, veſſels and viſcera, when applied 
thereto, ſoftens the hardneſs of the fleſh, and cures its criſpineſs; it mollifies 
and moiſtens dead and dry eſcars, and renders them ſeparable from the ſound 
fleſh by the vital actions; it defends'the naked in wounds, and prevents 
the dry air from hurting them by deficcation. It alſo prevents the thin hu- 
mours from exhaling too much thro” the open mouths of the veſſels in 
wounds, and thus ſpoiling the extreme veſſels ; and hence it becomes an ex- 
cellent remedy for expeditiouſly healing recent fleſh- wounds. It is alſo ac- 
counted a great anodyne, both as it is emollient and relaxing ; but theſe oils 
have one ge property, whereby, with the heat only of 70 degrees, they 
preſently degenerate, without any foreign body being mixed with them, and 
thus become thin, ſharp, bitter, rancid, yellow, corrofive, and inflamma- 
tory ; whereas they were before thick, mild, ſweet, almoſt inſipid, white, 
anodyne, and relaxing. And theſe ſurprizing changes happen . in a few days 
in the ſummer's heat. Is it not ſtrange that freſh drawn oil of almonds 
ſhould prove healing and ſuppling to the parched rough mouth and jaws in the 


(a) Let the expreſſed oils be diſtilled, and the remains or preſſings; for — not diſtillation 
increaſe and raiſe only the more penetrating, volatile, and pungent oil, and ſpirit of plants ? 
I 


quinſey, 
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quinſey, and the ſame oil in a few days afterwards ſuddenly inflame the jaws of 

a —_— in health? And the ſweeter it was when freſh, the ſharper it proves 
when old and rancid. Hence almonds, walnuts, and piſtachos hecome ex- 
ceeding nauſeous, when rancid, and apt to occafion a ſudden quinſey in the 

© throat, and excite a fever, thro the burning effect they have upon the mouth, 
© throat, ſtomach, and inteſtines. Phyſicians, therefore, ſhould be cautious, 
when they order oil of almonds in acute diſtempers, that it be freſh drawn 
| (from almonds that were not rancid) and, in the heat of ſummer, not 
kept above twenty-four hours. The fame thing is alſo found in butter, 
animal fat, bacon, marrow, and the more perfect oils hereof: all which, 

& tho' innocent when freſh, become highly nauſeous by ſtanding unſalted 

in a hot air, where they turn yellow, blue, or greex, become rank, corro- 
ſive, and eafily poiſonous in the plague. Tus a great acrimony is ſome- 
times found in cheeſe that has been long kept, whereby I have ſeen the 
whole mouth violently inflamed. Whence we may eafily conceive what 
effects it might have upon the viſcera. It is an obvious experiment, that oil, 
by boiling, will ſoon turn yellow, red, black, bitter, ſharp, and unwholeſom. 
And this ſhews us how oils may in fix hours time become extremely bitter in 
the ſtomach, and, when vomited up, be erroneouſly taken for the bile ; for 
this matter takes flame at the fire. Theſe obſervations upon the nature 
© of oil may lead us to underftand many ' particulars in natural, medicinal, 
pharmaceutical, and culinary hiſtory, | | n 
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= PROCESS XXL ro 
Mative oils, ground with water and the matters that afford them, make 
ind of chyle, milk, or emulſion ; by an example in almonds. 


4 a LF? I F the oleaginous ſubſtances, mentioned in the preceding proceſs, be- 
x ing prepared fo far as-is requiſite to afford an oil by expreſſion, 


are ground in a marble mortar with a wooden peſtle, and a little water 
XX *© ſlowly and ſuceeſſively poured upon them in the grinding, that they may 
== < thus come into a well wrought paſte, they will change into a white maſs ; 
which the ＋ 7 is ſo ground, the more uniform it becomes, and the 
better fitted for this proceſs. 2. Then gradually add more fair warm 
water, ſo as to make the whole fluid, and continue the triture without in- 
termiſſion, as before; whereby the liquor floating above the matter, will 
begin to * milky and unctuous: ſet the liquor now reſt a little, then 

it off by a gentle inclination of the mortar upon a thin linen ſtrainer, 
that the finer part may paſs thre into a clean veſfel. 3. To the groſs part 
remaining behind in the mortar and in the ſtrainer, again add freſh water, 
and grind and ſtrain as before, adding this ſecond liquor to the former, 
and _ this for ſeveral times, al the liquor poured off gradually be- 
comes leſs white, leſs thick and unctuous, and at length perfectly aque- 


0 G W — a > & -a 


3s ous; at which time but a very little of the ſubject will remain in the 
* mortar, and that chaffy, poor, exhauſted, and inſoluble in water, tho? aſ- 
_ * liſted by long | 


tnture ; appeating almoſt merely terreſtrial, without ſalt, 2 


\ 


61 


62 


The Practice of CURMuISs TRV. 


the leaft ſigns of oil: whence by this means the parts of vegetables filled 
« with oil are divided into two diſtin& kinds; the one diſſolvable by water, 
the other not. And it is very remarkable. that the ſame is performable 
* with the maſs remaining in the bags, after the oil was expreſs d according 
© to the laſt proceſs; excepting only that ſo much the leſs white, thick, unc- 
© tuous liquor will be afforded, as the more oil was forced out; but even af- 
ter the utmoſt violence of the preſs, the remaining matter will ſtill yield 
s a conſiderable quantity of this milky liquor.” 

The liquor, thus prepared, reſembles in many reſpects the chyle of ani- 


mals, which is itſelf prepared from vegetables in their bodies, by chewing, 


ruminating, and the action of the ſtomach, before it is mixed with the bile 
in the Duodenum. The thing appears plain from the white colour, the mild 
odour, the ſweet taſte, the thick unctuouſneſs, and the great diſpoſition they 
both have to turn four. So likewiſe, if the liquor thus prepared ſtand ſome 
time in a tall cylindrical veſſel, it ſpontaneouſly ſeparates into a white, thick, 
and almoſt totally oily part, which floats at top, and into a thinner, tranſ- 
parent, ' bluiſh liquor, that remains below ; wherein it perfectly reſembles 
milk, as dividing itſelf into cream, and thin milk. Again, if this liquor be 
kept for mo _ in a warm ant turns ſour, ere ve it. „ e 
bl | ithout acquirit roper rancidneſs of an expreſs d oil, 
2 in the laſt is % which relpes alſo it y agrees with 
milk, which acquires the like acidity in ſuch an air, without becoming ran- 
cid like pure oil : whence this farther remark ſhould be made, that in acute 
diſtempers emulſions may be given with greater ſafety than expreſſed oils, 
But I could never, by any art of coagulation I have uſed, obtain a curd 
from this li as milk affords ; whence there is this difference betwixt 
the milk of vegetables and animals. The reaſon of the difference between 
the expreſſed oil of the preceding, and the emulfion of the preſent proceſs, 
ſeems chiefly this, that the mealy part in the grinding being conſtantly in 
fine particles interpoſed betwixt the pure oil, the parts of this oil are ſo broke 
and ted from one another, that its tenacity being changed, it becomes 
miſcible with water, and thence appears in the form of milk, which alſo 
conſiſts. of a fat ſubſtance diſſolved in water; whereas when a pure oil is ob- 
tained by expreſſion, the parts thereof, being in contract with each other, 
do not admit of water, nor ſuffer it to be mixed among them. Again, the 
large quantity of meal, intermixed amongſt the oil in the emulſion, cauſes it 
to turn ſour, not rancid ; and hence ap the reaſon why the liquor is 
white ; for whiteneſs always enſues as 0 as oil is intimately divided and 
mixed with water. If oil be poured upon a glaſs of water, the two liquors 
will remain ſeparate and tranſparent ; but if ſhook briſkly together, they will 
unite.in ſome meaſure, and during that union the mixture will appear per- 
fectly white; but if now ſuffered to reſt, the oil collects at the top, the 
water ſinks to the bottom, and the whiteneſs immediately vaniſhes : and the 
ſame thing frequently happens in animal milk, diſtilled oleaginous waters, 
and theſe emulſions. It is alſo certain that the whiteneſs becomes greater, 
the larger the quantity of oil; and, in this caſe, the liquor ſooner — 
Fancid ; but the leſs the oil, the leſs white the liquor, and the ſooner 
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t turns four, In the ſummer, emulſions will ſcarce keep above ten hours, 
but in the winter longer. To conclude, this method of making emulſions 
gives light to the action of maſtication; for all the foods prepared from 
corn, abounding with a latent ol, and being ground by the teeth in chew- 
ing, and mixed with the ſaliva, the longer a thus acted upon in the 
mouth, the nearer they approach to theſe emulſions, and at 1 always 
turn white, when the faliva, ſalt and oil are well ground The 
operation thus begun in the mouth is carried on in the ſtomach, and more 
perfected in the inteſtines, where the matter ſtill retains the ſame nature; ex- 
cept that new juices are 3 mixing themſelves eee and * 
municating their perties whereas in our pharmaceutical operation, there 
is no addition bat of water alone. And hence we may underſtand the arti- 
ficial diſtinction between the firſt chyle, and the milk of animals. 


\ 


PROCESS XXII. 
The native oils of plants, prepared by fimple boiling with water. 


C..g; HEN ts, or their more oily parts, have, according to the 2oth 
| WW $ — 4 been deprived of all their oil ſeparable by the preſs, let 
© the remainder, included in a linen bag, be kept for a ſufficient time in 
© boiling water, whereby the oil left behind, being diſſolved, will float on 
© the ſurface, and ſhould now be carefully taken off with a ladle, and pre- 
* ſerved together. Let this operation be continued ſo long as any oil, or 
fat ſcum riſes, and thus all the oil left in the ſubje& after expreſſion will 
8 appears which might alſo be obtained in the way of emulſion, by the pre- 
© © ceding proceſs ; and even the water by boiling ſo long will acquire a 
= © milky colour, and an unctuous conſiſtence, and thus ſhew that much oil 
* ſtill remained behind. 2. But if the ſubje& were as in the 2oth 
1 * for obtaining its expreſſed oil, and boiled in water after. the 
ſame manner, an incredible quantity of oil may be thus procured; Thus 
oF. of the beſt cocoa-nuts being boiled to a pappy conſiſtence, with a 
* gallon of water, the fat collected from them, which when cold exported 
* like ſuet, amaunted to ſeven ounces (a), And till what remains after the 
* boiling, being dried, ground, and preſſed, uſually. affords ſome quantity 
© of oil; of which there therefore ſeems to be a ſurprizing proportion in 
* ſeeds.. Tho? there are ſome of a poorer kind which ſcarce afford any oil 
by expreflion or boiling with water; ſuch as beans, peas, lentiles, &c, 
Jet even theſe being dried, and gently roaſted, afford ſome oil in both 
* ways: and what is thus prepared by. botling retains much of the particular 
nature of the plant, not conſid changed. | 


(J See the experiment as made by Mr. Hemberg in che hiſtory of the royal academy of 


Paris, by M. 4. pag. 376, ed. 1701; 
2 
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The thtee preceding experiments being duly made, compared together, and 
well 25 — NN the native oy — reſides m plants, 
as a natural conſtituent part thereof. Whence we. alfo learn the origin of 
the fat in animals, which feed upon vegetables; fince vegetables conftantiy 
abound with oil, which may be prepared and extracted from them by chew- 
ing, ruminating, and the power which the body has of making the chyle. 
(2.) We hence fee the nature and uſe of this oil in plants. (g.) So likewiſe 
we learn the manner, whereby a liquor, extremely like chyle and milk, may 
be produced from oil and water mixed and ground together in a certain man- 
ner, and hence perceive how the human body acts in producing chyte and 
milk. (4.) Hereby we are orderly led to conſider thoſs oils called eſſential, 
which will now ſoon follow. (5.) Phyſicians acquainted with theſe parti- 
culars will not wonder . whence men in health, who uſe little exerciſe, ſhould 


apt to turn four 


only ſeparate that which before exiſted in the plant (a). 


gained 


expreſſion, emulſion, and. decoction, are not to be eſteemed as 


oil, and earth, as that acurate chemiſt Dr. Slare has obſerved (H). And 
from hence it. ſeems to „that theſe oils, procured by expreſſion, de- 
coction, or trituration, ſo eaſily change in the air; as confiſting of a mixture 
of ſo many different things. The oils prepared by coction contain falt, 
but not ſo much as decoctions made with water. 13 | 


(a) Compare'this with proceſs 23. pag. 65. and 68. F. 2. and proceſs 25. $. 2. 
(5) See philoſophical — abridg d by Lud. os. 361. * 


PROCESS 


why the milk of animals, 8 en- q 
0 5 -WAEN out of * 

the __ Recent verdant graſs, by being long maſticated, or 'ruminated, 
a | 7 


form of milk, and x te the production of fat: whence men ufually grow 
fat with bread and water, and cattle with water and graſs. (9.) After all © 
this, we muſt not credit thoſe who pretend by art to extract more oil from 
plants than nature has given them; for we cannot generate oil by art, but 
Laſtly, theſe oils 


by 
fimple, and unmixed ; for when analyſed by diſtillation, in the way © 
reafter to be mentioned, they reſolve into much water, foot, true eſſential 3 
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| PROCESS XXI. e 
Diſtilled, or eſſential oils, by the alembic ; from the recent leaves of 


ſavi ne. 


A L plants are more or leſs fit for this operation, but chiefly thoſe which, 
| are rich in an aromatic virtue, ſuch as we deſcribed in our firſt, fif- 
= teenth, and ſixteenth proceſſes ; and none of theſe are more proper for our 
0 preſent pu ſe than thoſe of a high and fragrant odour, and a 3 hot 
and grateful taſte : but in the preſent proceſs, which _ the ſubject of eſſen- 
tial oils, we are more particularly concerned with the leaves of plants. Theſe 
leaves are either the recent ones of ever-greens, or the fading ones of plants 
that ſhed their leaves. | a 
= The aromatic leaves of ever-greens, ſuch as the arbor vitæ, bay, box, cedar, 
E citton, ivy, juniper, lemon, marum Hriacum, myrtle, orange, pine, roſemary, 
"XX favine, ſage, thyme, wild-thyme, are almoſt always full of oil, but chiefly in 
the autumn, and towards winter; fo that the rule and method of working 
© is nearly the ſame for them all. | | 
hut the annual atomatic leaves which die ſpontaneouſly, tho when green 
prove highly odoriferous and aromatic, are to be gathered for our pre- 
© ſent purpoſe at the time of their full growth, or juſt before they begin to 
decline from their utmoſt vigour ; for then the aqueous moiſture and the 
= ſalt being diflipated, leave a more tenacious oil and balſam behind: and 
the principal plants of this kind we enumerated in the catalogue of our firſt 
© proceſs. Experience has ſhewn that theſe leaves, being gathered at the time 
above mentioned, afford more oil if they are ſomewhat dried in the ſhade, 
and a moderately fanning air, before diſtillation, than if they were imme- 
diately committed to the ſtill, with a watery juice remaining in them; per- 
"RE haps, becauſe the water being carried off, the oils unite the cloſer, and come 
over in their proper form; whilſt being divided by the interpoſition of the 
© water, they indeed impregnate the diftilled liquor with their virtue, tho? 
they do not appear in the form of oil: but care muſt be had not to uſe too 
great a heat in the drying, leſt the oil alſo ſhould fly off. Some leaves, how- 


ever, are found to contain fo large a quantity of a balſamic oil, as to afford 
it copiouſly upon diſtillation; as we ſee in mint and roſemary. There are 
alſo others that dry with difficulty, and loſe of their fine ſpirit which en- 
RE riches the oil; ſuch as calamint and maudlin-tanſey : ſo that ſome particu- 
lars are always to be excepted from the general rule. HAS gf 


The Proceſs, 


© 1. Take the green leaves, therefore, of any of theſe plants, which, with- 
* out bruiſing, ſpontaneouſly and copiouſly emit their fragrance ; put them 
: into a ſtill, whereof they ma poſſelt two thirds, and pour on the diſtilled 
, water of the ſame plant to the ſame height ; then immediately perform 
the diſtillation ; and thus baulm, calamint, dill, dittany, fennel, lovage, 
Vol. II. K « marum 


* yu—__ _ 7 * we 
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© marum Hriacum, marjoram, maudlin-tanſey, mint, origanum, fage, ſavine, 
* ſavory, ſcurvy-graſs, ſouthernwood, — thyme, * wild-thyme, all im- 
« mediately afford their oils. But others require to be long digeſted, in a 
veſſel exactly cloſed, together with ſea-falt, or the ſpirit of vitriol, in or- 
« der to fit them to afford their oil in perfection, and in * quantity. 
Thus if the eſſential oils be required from the leaves of bays, box, calamus 
* aromaticus, eedar, camonule, citron, fir, hy ſſop, juniper, lemon, myrtle, 
© orange, or pine, let them be firſt gently dried, then put into a ſtill ſo as 
© to fill two thirds thereof; pour on their own diſtilled water to the ſame 
height, and for every pint of the water add half an ounce of ſea-ſalt, or a 
* dram of the oil of vitriol; lute the ſtill perfectly cloſe, and continue the 
© heat up to 90 degrees, for three weeks, before the diſtillation : but the 
more tenaciouſly any leaves retain their oils, the more acid and the longer 
« digeſtion they require; for acids looſen and reſolve theſe oils, and, perhaps, 
© in ſome meaſure encreaſe them, according to the obſervation of Boyle, 
* Hoffman, Homberg, and Ls Mort. Now, therefore, proceed to diſtillation, 
© as in obtaining the water of the fifteenth proceſs, only obſerving to make 
© the matter boil quick, and the ſtill to run for thus the oil required 
© will come over with the firſt water; whereas if the diſtillation be too flow, 
* the oil will be agitated by a great heat; yet not being able to riſe, it will 
be mixed in among the water and the 22 and be thus attenuated, and 
« greatly enrich the water, to the diminution of the oil. Let the diſtillation 
be continued with this degree of heat, fo long as any oil comes over with 
the water; che receiver being often changed, to diſcover how long any 
oil continues to nie : for the diſtillation ſhould be continued ſo long as the 
« water has any conſiderable virtues, as mentioned in the fifteenth and fix- 
* teenth proceſſes ; for this water is ſerviceable in procuring new oil, 

© 2. In this operation, therefore, the cells and ſkins containing the oil, he- 
ing ſoftned by the digeſtion, and burſt by the boiling heat, which ſets 
© free, moyes, and the 01], this is conſ- ay and thrown 
* to the ſurface of the water, eſpecially if the plant oh. And as 
* the oily particles are carried upwards along with the watry, they are ta- 
4 8 forced into the worm; where being condenſed, by tho cold, into oil, 
they are thus tranſmitted into the receiver pure, conſiderably natural, 
« without any empyreuma, and excellently retaining, in a ſmall compaſs, the 
© odour, taſte, We greg virtues of the plant ; leaving its remainder per- 
© fetly deprived of all the oil by the diſtillation, and almoſt without any 
mark of its own nature: for the oils of box, calamint, and wormwood, 
are as perfectly diſtingyiſhable by their ſmell and taſte, as the plants from 
* whence they were drawn; whilſt the plants themſelves, from whence all 
* the oil is extracted, cannot afterwards be well diſtinguiſhed from each other. 
* Theſe oils long retain their virtues without growing rancid, and therefore, 
© — pee to all theſe properties, the chemiſts have aptly termed them 
© eſſential oils. 


(a) How does this agree with what was delivered under proceſs 22. The uſe, ad , Kc. 
The 
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The uſe. 


1. Theſe oils have a certain ſharp, heating, inflammatory property, ſo as 
to ſtimulate the nervous fibres, attenuate viſcidities, prove grateful to the 
ſmell and taſte, and quicken the ſpirits. Their acrimony appears from hence, 
that if applied to the naked membranes and nerves in wounds, they give 
an acute pain, We leam they are heating, becauſe, when taken inwardly, 
they excite a greater heat than almoſt any other ſimple body; ſo that a free 
uſe of them will bring on burning fevers, keep them up, and by an encreaſed 
and continued uſe, raiſe them even to the utmoſt degree of heat and vio- 
lence. When externally applied to the ſkin of an healthy perſon, ſo that 
they cannot be thrown off, they cauſe an heat, burning, pain, redneſs, ſhin- 
ing, pulfation and bliſters z and if their action be great, even gangrenes : 

ence it is manifeſt how high an inflammatory power they have, when 
imprudently given internally, where coming in contact with the viſcera and 
membranes, they may produce the like inflammations, and hence being ac- 
tuated in the body by the force of circulation, they effectually ftimulate the 
nerves, and may thus excellently attenuate, intimately divide thoſe 
viſcidities, which, ariſing from mere inactivity, require to be reſolved by a 
briſker motion. Again, the odoriferous kind, by their ſweetneſs and pleaſant 
taſte, prove highly acceptable and refreſhing in faintneſs and torpidity z and 
all theſe effects they have not * of their —— but of the ſub- 
tile ſpirits, which are lodged in this oil, and contain the taſte and ſmell 
of the plant, according to what we have already often mentioned (a). Theſe 
oils, therefore, by a prudent medicinal uſe, afford the nobleſt remedies a- 
gainſt all thoſe diſtempers wherein the animal, natural, and vital ſpirits are 
wanting, or torpid ; for inſtance, in perſons afflicted with cold watry diſor- 
ders, a fimple leucophlegmatia, or mucous ſeroſity, proceding from mere 
inactivity, without any inflammatory obſtruction. Hence alſo they become 
ſerviceable in winter fevers, that are intermittent, and attended 
with cold fits; being given whilſt the fever is off, and chiefly before the cold 
fit is expected. A moderate uſe of them alſo is ſerviceable to aged per- 
ſons, and to the hypochondriacal, - whoſe blood is in and unfit for 
affording of ſpirits z whence ſuch become indolent, forgetful, hea- 
vy, lethargic, and apt to weep ike children, In like manner they are 
ſerviceable to hyſterical women; but where hyſterical diſorders proceed 
from a plethora, eſſential oils, tho* in other caſes ſo excellent, prove very 
prejudicial z and the like is to be underſtood of ic caſes: for tho? 
theſe oils are ſerviceable where the patient is old, and — thro* a 
want of ſpirits and activity; yet they almoſt-mortal when the diſorder 
proceeds from blood extravaſated within the ſkull, or from an inflamma- 
tory fulneſs or plethora : whence ſuch perſons have been often hurt by 
the uſe of apoplectic pens aaa" from theſe oils, tho? almoſt every 
where indiſcriminately They are in no diſtempers more de- 


(a) See procefs 1, 15, 16, 17. 
K 2 
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praiſed than againſt flatulencies in the ſtomach, Pings, and the 

— but here alſo they muſt be prudently uſed, becauſe theſe diſorders 
may ariſe from inflammation, ſpaſms occaſioned by fulneſs, and the like cauſes, 
wherein ſuch oils are hurtful ; tho', on the other hand, excellent, when thoſe 
diſorders proceed from mere coldneſs, languid circulation, and a cold viſ- 
cid ſetoſity blocking up the inteſtines. 

2. With regard to the chemical uſe of our preſent procels, i it is hence ma- 
nifeſt, (v.) that aromatic plants contain an oil which is volatile with the heat 
of boiling water; (2.) That this oil principally contains the preſidi ſpi- 
rit, which riſes together with it, and after diſtillation remains for Everal 
years therein, provided the containing veſſel be cloſe Ropped | (3.) That 
plants contain this oil only in one certain l which being drawn out, 
there remains no more behind; (4.) But if the boiling water in this diſtilla- 
tion be ſaturated with as much falt as it can diſſolve, it will then be hotter 
than mere water, as was ſhewn in the. theoretical part; whence by means 
of a large quantity of ſalt, more eſſential oil may. be extracted from a vege- 
table than by boiling water alone, without it; but it is erroneous to ex 
by this means more of the ſpirit wherein the virtue of the oil reſides, for 
the native ſpirit is ſeparable by the boiling heat of mere water; ſo that the 
promiſes. made upon this head are vain (a). (5.) Hence we learn, alſo, 
that theſe oils. are more volatile than the ſaline matter, which, with a 
ſtronger fire, riſes in a volatile, oily, acid, or alcaline ſalt, or that which by 
calcination is changed into fixed alcali. (6.) That the proper virtues of every 
plant are found more in theſe oils, than in other of their fimple parts ; tho 
this always with reſpect to the ſpirit wrapped; up in. the oil : for neither 
the water, the fixed oil, the ſaponaceous part, nor the ſalt of the Lange? 954 
tain this peculiar and proper virtue; y ſeparately examinin 
reſt, no one could diſcover from what far plan th they proceed; . bo he oil 
alone, by its ſmell and taſte, never fails tq indicate the plant it was drawn 
from: or if theſe oils ſhould correſpond. two different ſubj — it is then 
uſual to give them the ſame name, as in the oil of roſes, and m rhodium, 
or. roſe-wood.' So likewiſe the great agreement betwixt the oil of caſſia lig- 
nea, and cinnamon, has occaſioned the true cinnamon tree to be called coſa 
lignea, and the other caſſi fiſtula. - (7.) wan we hence learn what an ex- 
e We may oy * hong... 


| PROCESS xxlx 
The dfille 7 from dry leaves, by the alembic ; ; ſhewon in mint. 


C2 1 proceed to ſhew the fame experiment 2 lant. Take 

WE pee mint therefore that was gathered in a 222 in the 
é „made, and kept for ſix months; digeſt. and HR e with its own Gitlled 
« water, as in the preceding proceſs, Serning only not to fill the ſtill above 
half, with the dry leaves 3 cauſe being thus ſhrunk, they will ſwell very 


( This ſhould be well determined, by experiment. It ſeems to be true. 
* | 4.4 tha | 0 
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much with the water water poured upon them. and ſo eaſily burn or boil over. 
By this means there will riſe, thro* the whole time of diſtillation, a conſi- 
« derable quantity of oil, rich in taſte, ſmell and virtue, and floating upon 
« the diſtilled water. 

2. If all the liquor be expreſſed from the remainder, and poured upon a 
« freſh parcel of mint, and all the former diſtilled water be likewiſe returned 
after the oil is firſt ſeparated from it, with the addition alſo of as much 
more diſtilled mint-water, as is neceſſary, and the whole be digeſted and di- 


« tilled as before; this ſecond operation will afford a much larger quantity of 


© oil, and if ſeveral times repeated, the more oil will each time be acquired; 
. for by numerous cohobations, the water will become extremely rich and 
« full of oil. It is manifeſt, that the diſtilled waters here retain. the pe- 


« culiar virtues of the 3 as was ſufficiently ſhewn in the ſixteenth pro- 
ceſs. We have al 


« added what we have before ſaid of procuring oil by cohobation, 


PROCESS XXV. 
The „ dfilled al of fevers U an. | example i in lavender. 


a TEE moſt odoriferous part of plants either reſides entirely, or is foun 
in greateſt Nie by in their flowers. But as it is here ſweete 
* ſoit is moſt periſhable, by reaſon of the delicacy, unſtable, and falling 


© nature of the flowers, tho indeed there are ſome; as the kinds of > mood 


5 der, which long. preſerve their f ce; but a] method af obtaining 
© their oil is n 2 . ſame in all. For 


« Petala begin to open; let them be gathered whole, mk e morning dew 


* upon them, and immediately be committed. to the; ſtill, whereof they may 
© poſſeſs two thirds ; a ſufficient quantity of the diſtilled. water of the ſame- 


* Hower being poured thereon, and as much oil of vitriol as. may give a 


< grateful aci Gey to the whole; then immediately diſtil as in the, promding 


* proceſs, by which means fore oil will ar floating on the water, w 
« a to be collected and kept Let ts decortion be expreſs'd/from. the 
flowers remaining in the till, and be returned. upon a freſh parcel 
© with the former, diſtilled water, and a little more oil of, vitriol ; and thus 


Aby re — the o a much larger quanti n ob- 
+ tain K arg 9 ty 


* thus the diſtilled waters alſo, fo often returned, at len 
+ fragrant; Ike the oils themſelves, and ric in medicinal virtue. 


** 


; 


ſufficiently explained, the uſe of the preſent under 
the precedent, or the eſe ti hird [proce to which may likewiſe be 


which purpoſe they are to . 
* thered at that time they are ſweeteſt, e generally happens when their 


epeat proceſs three times, or more z,, for. the oftner.the 
© work is repeated, oh oe more oil will each time be obtained; the decoction 
© each time growing thicker, and the cohobated. water dcn er, or fuller 
Sof oil, which is to be carefully ſeparated after eve ation. And 

TE become. extremely 


« 2, AS 


69 


. od The Praftice of Cunnisrey. 
2. As this oil is hi odoriferous, and therefore excecding valuable, ſo 
it can only be in à very ſmall quantity, whence chemiſts have 
* uſed great endeavours to find a way of encreafing it, without impairing its 
virtue, and at length obſerved that if the flowers were digeſted in a cloſe 
veſſel for fifteen days or more, with the addition of ſo much oil of vitriol 
as might preſerve them from putrefaction, they would afford a third 1 
more of an excellent oil z as we ſee by an example in the precious oil of ß 
© roſes, given in the hiſtory of the royal academy of ſciences at Paris (a). 
Some of the principal flowers that are fit for this ſe are the follow - 
© ing, viz. the flowers of camomile, citron, clove, hyacinth, Fuly- flowers, 

« jaſmin, lavender, white lilies, lilies of the valley, lemon, maudlin-tanſey, | 
* orange, philadeipbus athenæi, roſes and tanſey | 


The uſe. 


OR LI: — 
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Theſe oils, for their excellent fragrance, l by great perſonages, 
| and fold at a high price; whence it is worth while to ſtudy them. 1 
PROCESS XXVI. b 


The diftilled oils of ſeeds ; by an example in fennel. 


"FI 
Wm . 


| 13 long obſerved that the oil of plants is plentifully lodged in 
| _ NN or double placenta of their ſeeds ; whence their oil N 7 * 
| t, eſpecially in the aromatic kinds; and it has appeared e 
more ſharp, hot and odorous they were, the more l excellent 
oil they . Yet nature does not conſtantly follow this rule alone; 
for tho* ſometimes the ſeed contains this aromatic oil, as in aniſe, cummin, 
&c. yet in others the oil is not found in the ſeed, but in different parts: 
j thus the curious oil of the roſe is only found in its flower, and none at al! 
| | in the ſeed, or fruit. The orange-tree contains an excellent odoriferous oil 
in its flower, the rind of its fruit, and its leaves; but not the leaft ſigns of 
any in its ſeed. The ſeed indeed has an oil of its own, but nothing like that 
excellent one we ſpeak of. Thus the ſeed of the cinnamon-tree affords Mm 
none of that admirable oil which fo richly abounds in its bark, leaves, and Rm 
wood. Hence no general rule can with certainty be laid down, but recourſe 
| muſt be had to particular experiments for ſure information. The beſt ſeeds 
| therefore for this purpoſe we judge to be thoſe of ammi, amomum, ica, 
; aniſe, bay, cardamom, both the —— and the leſs, carraway, chervil, 
conander, cubeb, cummin, dill, » garlic, hedge-muſtard, ſweet-mar- 


| joram, maſterwort, juniper, lovage, mu onions, origanum, pepper, 
rocket, ru, ſallage, feel (curvy-gras,tanſey, zedary : 


* » 
.. 


(a) See Vol. II. pag. 208. 
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« cloſe veſſel; with hot and ſalted water, for three days; let them afterwards 
be diftilled in the ſame manner as was directed of waters, only with a 
« ſtronger fire; otherwiſe the oil will not aſcend ſo well: and here again 
falt water being uſed inſtead of common, the oil will be raiſed the better, 
© on account of pow heat of the liquor, and ſo become purer. 

«+ 2, Some of theſe ſeeds contain fo copious an oil, that riſing collectedly, 
and ſo running into the worm, it is there ſuddenly cooled by the water 
© of the worm-tub, and thus -coagulates into a folid maſs, which blocks 
the whole cavity in one cold part; ſo that no more liquor _ able to 
« deſcend, the vapour of the boiling water, and oil, with a violent force 
throws off the head of the ſtill, which might prove dangerous to the ope- 
« rator, | It is therefore to ſee that the worm, here employed, be 2 
« fieiently wide, and not kept too cool; but when the water and the oil 
are obſerved thus to ſtop their running, let the head of the ſtill be im- 
« mediately taken off with care, and boiling water poured into the worm, in 
order to diſſolve the oil, and drive it out; after which the diſtillation ma 
again proceed as before. The ſeeds diſpoſed to afford this coagulating o 
© are chiefly thoſe of aniſe, bay, cardamom, carraway, fennel and zedo- 
© ary ; the oils wheregf ſamewhat reſemble camphire, which melts with 
© the heat of diſtillation, and immediately grows ſolid in the cold; tho? 
* it ſtill continues a pure oil, that in diſtillation. generally blocks up the veſ- 
* ſels.- And in the hotteſt countries, aromatic plants are often fo far matu- 
* rated, that their oils thus change to camphi 


The uſe. 


and proves rich in the pecuhar ſpirit of the plant, being here ſafely treaſur- 

ed up for long preſerving the tender embryo, afterwards to ſhoot” out in its 

7 ſeaſon. Hence alſo we ſee that the vital principle may be long pre- 
ed by ſueh a balſam, which ſeems neceſlary to prevent its being de 


Hence again oe leam that a copious oil is lodged in the lobes. of ſeeds, 


y found in the ſeeds and roots of bay * 
kable ſmell or taſte, 


the peculiar 2 of plants from each other: w we are 


taught to attribute ſomewhat conſiderable, but not too much, to the ſagacity 
of our ſenſes. Perhaps, the more volatile the ſpirituous principle is in the 
oil of ſeeds, and of the ſharper taſte, the leſs time ſuch ſeeds will retain 
their growing faculty : and on the other hand, the leſs active that ſpiritual 


principle is, the longer they will remain fit to e their ſpecies Cer- 
tainly, the fi aromatic ſeeds which have an exceedin pungent taſte, 
ſoon become e and barren, as we ſee in the balſamic umbelliferous kind, 


and the moſt odoriferous ſceds of the Indies, which commonly prove ſte- 
rile with us in Europe; ſuch as cardamom, cubeb, zedoary ak 
| I W 
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mental juices, mpregnate the whole, and produce the ſpecies. For ſeeds 
once moiſtened to ſuch a degree as to give ſigns of vital motion, cannot after- 
wards be well preſerved fit for propagation, \ 


2 PROCESS, XXVIL 
we dle oil of Indun cloves. 


— - 


c TI Indian ſpice is very extraordinary; the greater fort bears its ſeed 
nearly on the top; and the leſſer, which is without ſeed, is fo rich 

in a ſharp balſamic oil, that when perfect, and a little heated, it ſponta- 
< neouſly yields one that is highly odoriferous and corrofive, barely by the 
preſſure of the finger, or the prick of a needle. - And it is incredible what 
© a large proportion of oil theſe cloves contain, when they firſt come to us 
from the Indies, and ate taken from the middle of the bags, and imme- 
« diately examined; ſo that there is ſcarce any thing comparable to them 
© in refoedt of aromatic oil. Let a parcel of theſe, therefore; be choſe 
perfect, and commit them entire to twelve times their own weight of 
< water, and immediately diſtil them briſkly by the alembic and worm: there 
< will come over a milky, thick, turbid water, and at the ſame time a large 
5 gold- coloured oil, which falls and collects at the bottom of 
© the water. When two thirds of the water at firſt poured on are thus come 
over, change the receiver, and add as much freſh water to the remains as 
© came over in diſtillation, - and work as before; whereby there will be ob- 
< tained a water, ſomewhat impregnated with the aromatic virtue of the 
© cloves, ,; Keep all the odoriferous waters apart, to be uſed inſtead of com- 
mon water in future diſtillations of the ſame oil; there will now remain 
© at the bottom a brown, thick, ſcentleſs liquor, of an acid and ſomewhat 
< auſtere taſte, but without any of the former virtue of the cloves, tho 
© theſe remains of the ſubject ſo far retain their priſtine form and colour, 
< as, when half dried, eaſily to paſs upon the unwary for genuine: and 
* if mixed with thoſe that have not | been. robbed. of their oil, they again 
Tm © REquITe 


_ -— S£2 oi * 
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© well be examined.” 
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« acquire their natural ſmell and taſte, by attracting the oil of the reſt ; ſo 
that they cannot afterwards be diſtinguiſhed from them: in which man- 
ner they are often fraudulently adulterated by certain dealers in ſpice. The 


oil thus diſtilled always appears ſomewhat mucilaginous ; if it therefore be 


© required purer at the firſt operation, inſtead of common water let ſalt and 
vater be employed, and the diſtillation be performed after a previous di- 
« geſtion of two or three weeks; but the remainder, in this caſe, cannot ſo 
The uſe. 


This oil is extremely heating, and even cauſtic, and therefore affords a 


very proper and incomparable remedy in cold conſtitutions, and cold diſeaſes, 


if prudently uſed. It is alſo a noble medicine for raifing the languid ſpirits, 
bein uſed eicher internally, or externally ; but it is furprif that this noble 
oil ſhould ſo ſoon loſe its ſpirits by ſtanding expoſed in a wide glaſs, in the 
warm open air, at the ſame time perfunung the place with its odour, and at 
len — to an indolent, viſcous, unctuous ſubſtance; whereas the ſpi 

ſo long retains this ſpirit in the violent heat of the hotteſt country. This 
oil is alſo heavier than water, ſo as always to fink to the bottom thereof, 
and remain in full virtue under it. The like is ſcarce to be found in the oils 


of Europe, being principally obſerved only in the hotteſt parts of ia, Africa, 


and America; and 8 of the aromatic trees, as clove, cinnamon, 
acum, and ſaſſafras. Yet this oil, tho* it be ſo ponderous, becomes vo- 
tile with boiling water, and diſtils along with the vapour thereof. Laſtly, it 


is remarkable, the plants abounding with ſo hot an oil, do not appear 


alcaline in their remains after diſtillation, but acid, auſtere, cold, and confi- 
_— fixed, as if it were to detain this oil, which of itſelf might prove too 
e. 


PROCESS XXVII. 
The diftilled oil of ſaſſafras-wwood. 


N HE lighter odoriferous oily woods, cut in the winter, and brought 

into ſhavings, whilſt ſound and perfect, being ſtrongly diſtilled with 
twenty times their own quantity of water, afford a milky liquor, and an 
* oil; which from the ſ America is almoſt pellucid, and finks to 
the bottom of water, tho the wood that affords it is confiderably ſoft, 
light, and almoſt ſpungy. Let the diſtillation be continued ſo long as 
* any oil comes over, — ' 6 water continues richly milky ; and an auſtere 
© and acid decoction will remain at the bottom of the till. (2.) If a freſh 
C e of the ſame ſhavings be diſtilled along with the former decoction and 
* the water that firſt came over, more oil will now be obtained, and more 


E i again at a third or fourth repetition, or cohobation. (3.) And by this 


means we obtain the oil from all the woods that afford it with eaſe, ſuch 
as fir, 1 and ſaſſafras; the two former whereof afford lighter oils, that 
Vor. 3 | float 
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6 float an vater, but ſaſſafras an heavy one, that finks therein,” (.) But 


* the hard and ponderqus — be thinner ſhaved, and lo 
+ with falt and water before they are diſtilled ; for by this means theſe alſo 
will afford their oil: of this kind are the arbor vitæ, benjamin, box, ce- 
dar, citron, guaiacum, juniper, lemon, orange, rhodium, ſavine, ſnake-wood, 
« ſtorax, and other trees, as thoſe which afford the balſams of Ca. 
© Pivi, Peru, Talu, and Gum elemi; for the longer theſe woods are digeſted in 
« cloſe veſſels with ſalt and water, the eaſier they afford their eſſential oils 
© by diſtillation. (5.) Thoſe trees are fitteſt for this proceſs, which are fat 
and yield roſin, balſam, gum, or pitch, eſpecially thoſe which are both 
5 ous and ſolid; but thoſe which are light, ſpungy, and grow in 
laces, 29 the alder, the elder, the lime, che ar, and the wil. 

c 1 lone; wich. ae ke, are unfit for this ion, as ares affording any 
„it al (6.) The trees fell'd at time when their are in 
*. thein ſtrangeſt motion, afford leſs oil, and not {© good; but th e eut down 
in the midi of a froſty winter afford a larger quantity, and a better oil. 
The wood of young trees, whilſt in the vigour of their „afford 
les than thoſe which. are old, and paſt theit — T ever-greens 
© afford: a larger wg and a ſharper ail, than» thoſe: trees which ſhed 
+ their leaves; whenee the reaſon is; manifeſt. —_— rege n,. 


ume A e 
: The uſe. 1 p 
- Henco we may underftand that the et weak i o. 
———— <l, which cy e to- 
gether; tho we. do nat mean their eſſential oil alone, but chi that fixed 


__ remaining after diſtillation; of: this we have examples in cedar, guaiacum, 
r wood. And upon the fame cauſe depends. their durability:y for 
the heed laſting woods are always the moſt oily, as appears. in box, cedar, 
oak and olive. Extreme hardneſs alſo depends upon the ſame; for ſpungy 
ſoft woods hold little oil, but box, „iron wood, olive and ſnake- 
wood abound Fingers And hence we underſtand the difference of balſam, 
turpentine, roſin „as being owing tea longer or ſhorter, a ter 
2 a * ed inſ flating owe the fun, Laſtly, we hence underſtand —4——— 
in timber, proceeding from the worm which feeds upon the 
1 oil contained in the particular cells thereof; which oil being eonſumed, 
the wood afterwards falls into a kind of duſt or aſhes; or elſe by lying. expoſed 
to an air ſometimes hot, ſometimes: moiſt, ſometimes dry, and 2 ance 
ow the oil is at length. conſumed, and only a frinble earth left behind. 


PROCESS XXIx. 
The diſtilled oil of cinnamon. 


WE before obſerved that a copious ail is collected 3» ben e 
particularly thoſe that are old, and of the ever · green kind, which there 
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teabs, pity "ria e eee :Ulviays chaining the native fit 2h the 
e 


tree, Hence chemiſts went the diſtilling of theſe barks in the ſame 
manner as woods, and a large proportion of excellent oil from them. 
" The proceſs. 


© 1, Take a quantity of choice and freſh biting cinnamon, break it only 


ſo little as that it may commodiouſly be received into the fill, and diſtil 
as in the preceding proceſs ; there will firſt come over a water as white 
as milk, admirably retaining the ſcent, taſte, and grateful virtue of 


| © the cinnamon; and along with this water comes a gold-coloured oil, which 


* finks to the bottom thereof. Let the diſtillation be continued fo long as 
this oil and milky liquor comes over; but immediately change the receiver 
© as ſoon as, with the fame degree of fire, a more tranſparent water ſucceeds, 
and continue working till no more oil aſcends, and the water comes away' 
perfectly pellucid; © ing carefully whether it contains any ſmell, or 
& o the cinnamon. When it ccaſes to do this, let all the water of 
© the ſecond running, which contains any virtue of the cinnamon, be kept 
« ſeparate, and pour freſh water upon the remains in the ll ; and imme- 
„ drately, by diſtilling ſtrongly, there will aſcend a light, tranſparent, 
thin, ſcentleſs water, of an acid, cooling taſte, which uſually preys upon the 
copper of the ſtill- head, and thus becomes green, nauſeous, emetic, vitriolie, 
© and thence vermifugous; but no longer retains any virtue of the cinnamon, 
and may therefore be thrown away. There now remains in the ſtill a thick- 
© tth, id, brown-coloured, acid, auſtere, and aſtringent decoction; whilft 
the bark itfelf fo perfectly reſembles cinnamon, that, without tafting or ſmel- 
ig it, one might eaſily miſtake it for genuine; eſpecially after having been 
< gently dried. And if it be laid for ſome time among heaps of cin- 
* namon, it will recover its virtue from them, by robbing them of theirs in 
the ſame 3 (2.) If the two former waters be carefully ſeparated 
from their oil, and uſed along with the remaining decodtioninftead of com- 
mon water, in the diſtillation of freſtt cinnamon, a much Hhrger quantity of 
* oil will be obtained, and the water of the firſt running be now extremely 
© firong, white and oily; and ing the „and each tithe 
ſeparating the oil, it may thus be obtained excellent, and in any quantity 
* at pleaſure: but thete will conſtantly come over only one determinate 
* quantity both of the oil and rich water, that can by no art be exceeded. 
* (3.) But becauſe this oil is ſo valuable as almoſt to equal gold in price, 
* and yet when diſtilled in this manner, : ſome bi. Aya. nous matter 
always adheres thereto; detains it, and prevents 4 perfect ſeparation ; chemiſts 
* have endeavoured after a method to prevent it, and have found that if the 
* cinnamon be firſt digeſted with falted water, or water rendred very acid 
with oil of vitriol, as we before obſerved of cloves, then this oil will be 
obtained purer by diſtillation; and may be more elegantly ſeparated ; and 
* thus by cohobation with this ſalted, or acidulated water, and the waters 
© before diſtilled from: the cinnamon, the oil may 1 and 
the water almoſt equal to the oil in virtue. (4.) But the body of the cinnamon 


6 remaining after the operation, as we fiſt deſcribed rr ; 
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8 © to aſhes, in an open fire, affords little or no falt 5 but the decoction, de- 


* ſcribed in the ſecond place, being inſpiſſated, affords a very auſtere extract; 
* which, when burnt, according to the fifth proceſs, affords but little ſalt, 
that contains nothing of the virtues peculiar to cinnamon: ſo that it is a 
« fruitleſs labour ſollicitouſly to collect ſuch a ſmall quantity of ſalt, and join 
it with its oil for procuring that extremely dear thing called the eſſential 
© falt of cinnamon. | 

n The uſe. 


The barks of the fir-tree, guaiacum, juniper, pine, ſavine, and ſaſſafras, 
are principally adapted to this operation ; and ſomething of the like kind 
may be likewiſe diſtilled from caſſia, having been firſt long digeſted, We 


learn from this proceſs, thus accurately pe ormed, the vanity of thoſe pre- 
ves 


tenders to chemiſtry who boaſt themſelves maſters of a particular method of 
obtaining twice or thrice the quantity of this dear and genuine oil from cin- 
namon 3 for there is only one certain quantity thereof elaborated by nature, 
the whole of which is eafily drawn from it in this common manner, nor can 
a grain more be procured by any art. The ſpirit contained in this oil is 

rfectly fiery, and will ſoon conſume the parts of a living human body, 
ike true fire; nor is any thing ſharper found in other ſubjects, as is plain 


from experiments, whether this oil be externally employed, or uſed inter- 


rally ; for it immediately heats, ſtimulates, inflames, and burns to a gan- 
grenous eſchar: yet there is nothing in all the materia medica found compa- 
rable to it for its reſtorative virtue. And if there be any remedy for the 


cold mucous ſeroſities of the uterus, it is this oil properly applied. This 4 


wonderful property has often been obſerved of it, that if it be genuinely pre- 
pared by diſtillation in the iſland Ceylon, and put up in a large quantity 
into exactly cloſed, and preſerved for many years in a quiet place, 
a large part of it is ſaid to be changed into a true falt, ſoluble in water, and 
rich in the peculiar virtues of cinnamon; as I have been informed by ſeve- 
ral credible perſons. The excellent Dr. Slare ſays, that one part of this oil 
kept for 2 in a well ſtopt glaſs, turned into pure falt (a). But 
this does not happen if the oil be negligently kept in the open air, whero 
it loſes its ſpirit, and leaves an indolent maſs behind: whence there appears 
to reſide in this ſpirit a certain power of producing falt from its own ſul- 
phur ; which is a thing deſerving of obſervation. 


PROCESS XXX, 
Oils diſtilled per deſcenſum ; ſhewn in cloves. 


FE MA N, induſtry firſt diorered that plants rich in oi, being ag 
ht 


tated by the fire, ſweat out their unctuous matter, ſo that it mig 
collected; and hence was diſcovered the art of procuring pitch by the burn- 


(s) See Philoſophical Tranſact. abr. Vol. III. pag. 362. 


ing 
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WT © oil. The fire being 
XX < fvely be driven out; and the work is then finiſhed, when no more is 
made to deſcend by that degree of heat: but beware of putting on too 
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ing of fat trees (a) After this, the more unctuous ſeeds being bruiſed and 
expoſed to a gentle fire, thus ſuffered an oil to run from them, as in the caſe 
of almonds. At length, by the ſame method, the aromatic tribe of plants 
were in particular made to ſweat out their oil; but the oil thus procured, 
differs entirely in ſmell, taſte, and virtues, from that which is thence ex- 
preſſed according to our twentieth proceſs. But we are to give an example: 
f the thing. 
I Take therefore the beſt cloves bruiſed. to an unctuous pulp, and ſpread 
it a quarter of an inch thick upon a cloſe linen, ſtretched and tied over 


ö « the wide mouth of a cylindrical glaſs veſſel, fo that it cannot fall into the 


© cavity thereof: and the deeper this glaſs, the better it is fitted for the pur- 
* poſe ; becauſe a ſpacious cavity ſerves beſt to cool and condenſe the oily 


6 vapour. Then take a diſh made of iron plate, fo hollowed with a flat and 
round rim, that this rim may exactly reſt upon that of the cylindrical glals, 
= © whilſt the protuberant of the diſh falls exactly within the mouth of 


the glaſs, the dep of the diſh's cavity in the middle, the third of an 
© inch, Let this diſh be a. little ſqueezed upon the cloves, ſo as to preſs 
them with its convex pas and the linen that ſupports them a little within 
© the mouth of the glaſs ;. when this is done, fill the cavity of the diſh 
© with clean aſhes, and place a few live coals at the top, the heat whereof 


© paſſing thro' the aſhes will liquify the oil, and agitate the native water of * 


© the cloves, whereby they will both be reſolved into vapour; which com- 
ing into the cavity below, will be condenſed upon the fides of the cold 
« glaſs, and fall in core to the bottom, in the form of a ſharp water and 

us prudently. continued, nearly all the oil will ſucceſ- 


much fire, becauſe this would render the produce empyreumatic. On the 
other hand, if the heat be too gentle, ſcarce any thing will be forced out: 
a medium is eaſily obtained by beginning with a ſmall: heat, and rifing by 
degrees. And thus by repeating the operation, any quantity of oil may; 
be obtained. | 

: The uſe. 


This experiment: ſhews the nature and appearance of a aromatic 
oil. The oil ſo prepared exactly reſembles i diſtilled ſect kind, both 
in taſte, ſmell, and virtue; fo as ſcarce in any reſpect to be diſtinguiſhed 
from it, It is indeed obtained in a leſs quantity than by: diſtillation with 
water; but the remainder may be afterwards employed in diſtillation, or 
other purpoſes, as retaining much of the original virtue. And this 
is chiefly of uſe when ſuch an oil is immediately required, or when we want 
to exhibit the experiment. In other caſes, we rather make choice of diſtil- 
lation: but by the preſent proceſs, we can expeditiouſly obtain the oil from 
the rinds of citrons, lemons, and oranges, and from mace, nutmeg, and 
other very uactuous ſubſtances. And hence we learn what effect this degree 


(a) Vide Adi de Coniferis. 


of: 
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etables, b 
and ſeparating them, fo as to make them ſweat out al ane 
oufly : but when the ſubjects are too dry to afford this oil commotiouſly, 
let them be bruiſed, then put into a linen cloth, and expoſed for ſome time 
to the vapour of hot water, that thus they may be opened before they 


are committed to the operation; for then they will afford more water and 


more oil, and that leſs altered, and with greater eaſe. Theſe oils differ 
l from thoſe gained by expreſſion; as being much more aromatic 
-when obtained per deſcenſiam. 4 FEW 


2 


SCHOLIUM. 


His experimental hiſtory of oils, obtained by chemiftry from ſpices, 
T particularly in the way of diſtillation, as performed from the 9 
to the thirtieth proceſs, contains many extraordinary and uſeful particulars ; 
che principal whereof we will here briefly enumerate, for the ſervice of ehe- 
miſtry, natural philoſophy, and medicine. 

1. The entire aromatic virtue of plants is contained in their eſſential oil 
alone ; which being y extracted, the remaining fubſtance retains not 


© the leaſt fign thereof. 


2. This eſſential oil, again, contains the exceeding ſubtile, volatile, mi- 
nate, ſharp, and ſcarce ponderable ſpirit, which gives the whole virtue to the 
oil, and which when ted therefrom, leaves nothing particular in the 
oil: — theſe. cite, the — be carefully diſtinguiſhed from 
the' ſpirit, or the reſinous part from that which is ſharp and fiery. —4＋ 
7 

from 


zit eaſily exhales; but the ſulphur remains ſluggiſh behind, and grad 

thickens, ſooner in the air, and lower in a cloſe veſſel, thus becoming, 
N. a groſs one, then a balſam, then a more thick and tenacious 
fub „and at laſt a brittle roſin; from all which ftates, it is again reco- 
verable by diſtillation into a thin liquid oil. Whence r eminent authors 
have thought that diſtilled oils are only liquified roſins, roſins again con- 
denſed oils (a). Certainly the fun thus changes oils in plants; for the coder, 
the fir, the larch, and the pine weep by inciſion a liquid and thin oil, which 
ing full of ſpirit is extremely aromatic, as I have often tried to my ſurprize; 
but when this oil comes upon the bark, it begins, with the heat, gradually to 
loſe of its ſpirit, grow thick, and become a turpentine, not only of a higher 
but leſs rich in ſpirit than before. is turpentine, when more 


dried by the farther action of the ſun, becomes refinous, lofing its ſpirit 


more and more, ſo as at length to prove almoſt inodorous and infipid. Hence, 
when it is faid, that rofin by being diſtilſed with water, again refolyes into 
an oil, we muſt underſtand it of the ſulphureous part alone; but not of both 
the ſulphureous and the ſpirituous; for the ſpirit does not return, nor is 
nerated, but only the fluidity of oil returns. So likewiſe the aromatic 
Fifexous tears of benjamin, lacca, maſtich, olibanum, and farcocol, loſe much 


. See Bobn. dill. chem. pag. 29, 319, 326. 
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of their ſpirit at fuſt contained in their fluid oils; whence the more liquid 
and recent theſe are employed, their medicinal effects are always the great- 


er; as on the other rn when, at 
length, all their ſpirit is gone, remaining oily matters are ſcarce 
diſtinguiſhable from one another. Hence it ſeeras probable, that the 
of eſſential oils are alike, and that the ſpirits alone make the diffe- 
rence between them. Whether this ſpirit differs with the fpecific gravity of 
© the oils I leave to farther enquiry. It muſt however be carefully obſerved, 
that a ſharp taſte and virtue may depend upon the falt of a plant, tho in 
this cafe, the peculiar characteriſtic is not owing thereto, but to the ſpirit of 


1 the oil, as we have already ſhewn above in the hiſtory of the alcaline and 


"TE native falts of plants. Vegetables therefore loſe. all that is peculiar to them 
| when their oil is extracted. 


3. The more pungent odour vegetables have, the more fiery their ſpiri 

. proves; and the more biting when chewed in the mouth, 4 
arper the ſpirit of their diſtilled oil. So likewiſe they afford the thicker, 
, and coloured oils, when they are ripeſt and moderately dried ;. 
| —_ moift and recent, they — leſs of a thinner, 
more tranſparent, leſs heating, but more odoriferous oil: whence, poſſibly, 
© the ſpirit itſelf may arrive gradually at its greateſt perfection in the plant: this 
zs certain, that the: ſmell and taſte, which proceed from the ſpirit, are not the 
A when the plant is young, nor till it has arrived at complete ma- 


wh turity. We muſt obferve that in certain plants, there ſeems to be more 
ſpirit contained in leſs oil, than in others, and: vice verſd. When a pound 
of nutmegs afford an ounce of oil, and twenty-five pounds of calamus aro- 


mat icus afford only an ounce; this ſhews that there is not here the ſame 
proportion between the quantity of the oil and ſpirit. There alſo minates 
& = certain peculiar acrimony in tlie ſpirits that Giso oils; this acrimony 
i the oil of cinnamon burns like fire any part of the body it touches, and ean 


; ſcarce be waſhed off under a long time ; and there is an — — 
*% eis 


irit in the oils of ſavory and thyme. Hence, therefore, we find 
difpofition in theſe ſpirits, which, tho” upon exhaling from the oil, 


Wo {carce dimmiſh/ the weight thereof, yet deprive it of its. virtue, and leave 


it upgrateful, thick, terebinthinaceous, and at length refinous. I have ſearch- 
ed after the weight of theſe ſpirits, but could not diſcover it. pit 


4. Effential ouls are found' of different colours, according to the different 
plants from whence they were diſtilled. The oil of mint is brown, of la- 
vender yellowiſh, of cinnamon gold- coloured, of wormwood black-green,.. 


g cmomile and yarrow: blue, of anniſerd almoſt white, and of camphire 
be: ite white. Whether this difference depends upon the difference of the 
tits, or the oil, or ſome other third principle, that in ſome caſes riſes in 
illation, is not certain, and deſerves to be enquired into. 


5. Theſe oils are ſometimes extremely bquid, almoſt 1 en t : 


having any tenacity, as we ſee in the eſſential oil diſtilled from the rind of 


China oranges, this being one of the moſt fluid liquors: and of this kind is 


de oil of lavender, and even the ponderous oil of ſaffafras-wood.' On the 


WW contrary, the oils of ſome other plants are thick ʒ ———— ———— 
| 1 that. 
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extraordinary virtue; which can ſcarce be explained, 


 preſently.encreaſe this heat thus once begun; but the colder and more os 
I gui 
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that of aniſeed is ſtill thicker; and the thickeſt of all is camphire. But 
the thick diſſolve with a gentle heat, the thicker with one a little ter, 


and the thickeſt with a moderate one: whence this proceeds ſhould be far- 
ther examined. 

6. Again, theſe oils differ remarkably in their ſpecific gravities ; ſome be- 
ing conſiderably heavier than water, as the oils of cinnamon, cloves, ſaſſafras, 
nutmeg, and perhaps of other aromatic plants that grow within the f 
where the violent heat of the ſun might otherwiſe prove ſcorching to them: 
for theſe oils in diſtillation require a greater fire to raiſe them, and a ſhal- 
lower ſtill, only one fourth whereof remains empty. Other eſſential oils 
are extremely light, as that of lavender, and yet this exceſs of weight does 
not make the oils thicker ; for the oil of ſaſſafras, as we juſt now obſerved, 
is at once very thin and heavy; whilſt camphire is at the fame time ex- 
tremely thick and light; ſo that this muſt have ſome other cauſe. The oil 


of aniſeed will often remain floating in water, and that diſtilled from juniper- 


berries ſometimes ſubſide. | 
7. Theſe eſſential aromatic oils have an almoſt inimitable virtue, entirely de- 
pending upon the ſpirit ſo often mentioned, which is ſharp, inflammatory, 
ful, refreſhing, heating, attenuating, and ſtimulating to the animal * 
rits, and nervous fibres; and by theſe properties the oils prove ſerviceable 
in cold, aged, watery and phlegmatic conſtitutions; and again, in cold in- 
termittents, moiſt and cold hypochondriacal and hyſterical caſes, or other 


diſeaſes proceeding from cold, acid, or aqueous flatulencies in the inteſtines; 
and when prudently uſed in theſe caſes, they prove generally powerful 
and ſafe medicines; but when indiſcreetly applied in diſtempers attended 
with violent heat, motion or inflammation, they prove poiſonous. The 
chemiſts have prudently obſerved, that theſe oils act by means of their 


ſpirits, which, as lodged in the oil, come to be applied to the of the 
body, ſo as there to produce their proper actions, which would otherwiſe 
eaſily be loſt thro? their extreme volatility; and when both the oil and 
the ſpirit act together, the effect is more gentle, but more laſting. Theſe 
ſpirits therefore have and communicate to the oil a certain acrimony, which 


gives the ſenſation of fire to the tongue, and preſently occaſions pain; and 


the like effect it ſhews when applied to the naked nerves : when appli- 
ed to the external ſkin, they ſoon occaſion the whole ſeries of an inflamma- 
tion, and end in a F eſchar. If applied to the lips, or the in- 
ternal parts of the noſe or palate, Where the nerves lye bare, it occaſions the 
ſame, with greater violence, and preſently brings on dangerous inflamma- 
tions. Whence we eaſily ſee what effects they may produce upon the 
mouth, throat, ſtomach, and inteſtines, when imprudently exhibited. Hence 
theſe oils may juſtly be called inflammatory; tho* we before obſerved there 
is no better remedy for immediately raiſing the ſpirits by their grateful and 

i ke want of general 
principles, otherwiſe than by direct experiment. They have not only 
this refreſhing, but alſo an heating virtue ; for if externally applied, or in- 
ternally taken, they immediately begin to heat the parts of the body, and 
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guid the body, the leſs they heat it, and vice verſd; ſo that when rubbed 
upon a dead carcaſs they produce no heat at all : whence it is highly dan- 
us to give them in a burning fever. They alſo encreaſe the motion of 
the nerves by irritation, 1 the ſpirits, and perhaps agreeably warm- 
ing them both; and whilſt they perform all this, they attenuate and diſſolve 
vilcidities, ſo far as can be done by encreaſing the motion of circulation. 
But we have already enumerated nearly all the virtues, under the twenty- third 
roceſs, which theſe oils have in common, excepting that they differ as to 
their different degrees of acrimony. They have, however, beſides theſe, 
other virtues no leſs conſiderable, and peculiar to each, whereof we have ſuf- 
ficiently ſpoke under the hiſtory of diſtilled waters, eſpecially thoſe prepared 
by cohobation. Thus the oils of the life-tree, and of ſavine, are power- 
ful emmenagogues, where the ſtoppage of the menſtrual diſcharge ariſes from 
a languid circulation. The eſſential oil of rue is of ſervice in the epilepſy, 
from a cold relaxed ſtate of the nerves, and likewiſe in hyſterical diſorders 
from a cold cauſe z that of juniper berries, in the cold ſcurvy, and the pains 
and heavineſs thence proceeding ; and alſo in nephritic complaints, from cold 
obſtructions : that of mint, in an almoſt paralytic weakneſs of the ſtomach : 
that of lavender, in the palſey, vertigo, lethargy, and other cold diſorders of 
the head : the fragrant uninflammatory oil of roſes, is a noble reviver of the 
languid ſpirits; that of cinnamon very advantageous in a great paucity: of 
ſpirits, without inflammation, either during the periods of pregnancy, deli- 
very, or immediately afterwards, if at the ſame time there be no rupture 
of the veſſels: thoſe of wormwood, carduus benedictus, the leſſer centory, 
camomile, and tanſey are uſeful againſt worms; for which [pf I they may be 
formed into pills with the crumb of bread, and given in a ſufficient doſe upon 
an empty ſtomach ; the patient refraining from all kind of aliment for two 
hours afterwards : thoſe of baulm and lemon Parr in palpitations of the heart, 
from cold phlegmatic humours ; and thoſe of marjoram, roſemary, and ſage, 
in obſtructions and mucous diſcharges of the uterus from a cold cauſe. 

8. If theſe oils be ſtrongly ground, for a conſiderable time, with thrice 
their own weight of and dry ſea-falt, fo as to divide them well, and 
then again diſtilled with water, they become clean, pure and limpid, or freed 
from their mucilaginous or gummy part, and fitter for keeping, if put up 


into glaſs veſſels that are not too alcaline, and having cloſe necks well fitted 


with ground glaſs ſtoppels, and ſet in a dry cold place: but they loſe of 
their 8 by this rectification; much groſs matter remaining behind in 
the ſtill, unable to aſcend by reaſon of its tenacity. © Their virtues alſo are 
leſſened, which depend upon their ſpirits, becauſe theſe remain in the water 
uſed in the diſtillation, and are alſo diffpated in the water which comes over. 
This Mr. Homberg ſhews by a laborious and inſtructive, tho? dear experi- 
ment; for upon diſtilling ſuch an oil, with freſh water every time, fix and 
twenty times over, he at length obtained only a fourth part thereof; the 
other three fourths becoming an inſipid tenacious ſubſtance, whilſt the water, 
four and twenty times cohobated with the oil, was rendred exceeding ſharp, 
aromatic, ſaline, or ſpirituous (a). \ 306.12) 

(a) See ds Hamel." Her. radon, By. p. 143 


Vol. II. 9. When 
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9. When theſe pure oils are, without addition, diſtilled in a glaſs retort, 
with a fire carefully and gradually encreaſed, they always exhale ſome water, 
and afterwards become more clear, liquid, penetrating and 1 leaving 
at the bottom of the retort, after the diſtillation is performed by a ſtrong 
heat, a black, fixed, ſpungy, terreſtrial matter: and if the operation be thus 
ſeveral times repeated, the greateſt part of the oil will be converted into 
what the chemiſts call caput mortuum. The excellent Mr. Boyle, by this 
means, reduced a pound of eſſential oil almoſt wholly to earth (a). 

10. They who have diſtilled theſe oils from pure chalk in clean veſſels, 
have found that by cohobating five ounces of oil eight times, upon fifteen 
ounces of chalk, it afforded only two ounces and one drachm of oil, two drachms 
and forty-five grains of ſalt, and half an ounce of a ſtrongly ſaline water, 
n volatile ſalt of the oil; according to the obſervation of Mr. 

delin (0). | 

11. Again, theſe oils diſtilled from lime ſlackt in the air, and afterwards 
made exceeding dry, are ſo changed, that a pound of oil being fix times 
diſtilled, in the way of cohobation upon freſh quantities of lime, with an ex- 
treme degree of fire, there came over fifteen ounces and an half of water, 
and one ounce of oil, according to the obſervation of Mr. Homberg (c). Hence 
theſe oils are found to conſiſt chiefly of elementary water and earth, a little 
dil, ſpirit, and falt (d), and ore grew from the union of thoſe dif- 
ferent principles by the action of the fire: whence oil is not a ſimple elemen- 
ha body, but a compound of ſeveral others. But whether this be really the 

e, or whether experiments may ſhew that theſe oils are rather tranſmutable, 


I do not take upon me to determine. 


12. This may be ſaid with greater certainty, that the more excellent of 
theſe oils being diſſolved in high rectified ſpirit of wine, digeſted and diſtilled 
with a gentle fire of 100 degrees, give out their native ſpirit to the ſpirit of 
wine, leaving a tenacious oily matter behind; which, being again treated in 
the ſame manner with freſh ſpirit of wine, affords more, and thus at laſt 
remains an indolent, ſcentleſa, _ thick, and tenacious body of oil, per- 
ſectly deprived of all its ſpirit. if even pure water be long ſhook with 


theſe oils, it takes to itlelf their ſpirit, becomes rich therewith, and thus robs WM 
the oil of its virtue; ſo that if the operation be often repeated, it at length 


leaves the like indolent remainder as the ſpirit of wine. And hence we are 


furniſhed with excellent ions, and learn that theſe oils are ſe 
into ſpirit and oil, a beth Al, much water, and much earth; * jp 
theſe are producible from them by diſtillation. But nothing here ſecms 
ſtranger than that water ſhould remain ſo tenaciouſly mixed with theſe oils, 
to be ſeparated from them by diſtillation twenty times repeated. 
13. Hence again it is confirmed to us by this whole hiſtory, (I.) That 
the peculiar taſte. and odour of plants wholly reſide in their native ſpirit. 
(2.) That the taſte and odour of diſtilled aromatic waters is ſolely owing ta 


See Abr. vol. III; p. 386. & ſeq. 
7 = 2 Hons 2 4 Reg. 5; 413. 
C 
(4) Se 


Hamel. ibid. pag. 372. 
Memoir. de 1 deed. Be. an. [703+ p. 37. 
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this ſpirit, as peculiar to each plant. (.) That eſſential oils alſo have their 
* characteriſtics from theſe ſpirits alone. (4.) That the volatile oil 
of plants chiefl ſerves for detaining theſe ſpirits, and the fixed oil for con- 


necting the ſolid parts together; whence the difference of theſe two oils is 


very great. (5.) That both the expreſſed and diſtilled oils before explained, 
are 4— natural in the plants themſelves. And (6.) that the difference 


of oils is principally owing to their ſpirits (a). | 


PROCESS XXXI. 


Ab from the remains of the tenty- third, twenty-fourth, twenty- 


fifth, twenty-fixth, twenty-ſeventh, twenty-erghth, and twenty-nimth 


proceſſes. 


6 V TER the oils are totally extracted from plants by the means of wa- 
© ter, without any other addition, there remains behind in the ſtill the 

the lants had been boiled for the ſame ſpace of time 

with water in another vel hence the virtues of the plants, except 


perhaps they are ſomewhat changed, by boiling ſo long in a cloſe veſſel ; 
and when the decoctions, remaining after the firſt diſtillation, are again 
employed with the diſtilled water, and a freſh ſubje&, for obtaining more 
of the ſame oil, this ſecond remainder will be ſtronger than the firſt, and 
ſo after every repetition ; thus at length ſuch decoctions become ex- 
tremely rich; as we have above obſerved in the hiſtory of diſtilled wa- 
ters prepared by cohobation, where we endeavoured to ſhew what theſe 
virtues chiefly are. Thus the decoctions remaining upon the diſtillation 
of betony, Kane germander, ground- pine, -juniper-berries, tanſey, worm- 
wood, and many other vegetables, are fit for medicinal uſe ; as generally 
retaining a ſaponaceous, ſharp and ſaline virtue, by means whereof; they 
may prove conſiderably ſerviceable. It is juſtly obſerved by Helmont, that 


an excellent purging virtue if taken in a due quantity. And if theſe, rich 
decoctions be largely diluted with water, and then run hot thro a woollen 
ſtrainer, and afterwards evaporated to a rob in a wide veſſel over a clear 


will thus remain perfect for ſeveral years, and produce conſiderable effects 
in a ſmall doſe, And if theſe robs be farther inſpiſſated and dried, then 


. A A A Fo 3h , ws We RE TT Y 7 WK 9 TS TH 


due conſiſtence, and put into v with a little oil poured on the top, 
* they will then afford the native ſalts of their 3 plants, which 
* will now ſhoot the freer, thro the abſence of the oi | 


(a) See Mr. Homberg' iment i : Hh 
man's diſſertationes phy 2 1 hs enen 
M 2 The 


what reſided. in the oil and ſpirit, will remain in theſe decoctions, unleſs. 


the decoction of juniper-berries, remaining after the oil is drawn off, has 


fire, with a degree of heat, a little below that of boiling; their virtues 


W © burnt after the manner of Tachenius, they afford his ſalt in plenty; but if 
| © the decoctions be made e pos. by ſtraining, then inſpiſſated to a 
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The uſe. 


Thus chemiſtry, almoſt at the ſame operation, prepares oils, waters, ex- 
tracts, native 118 and ſalts by calcination, for medicinal uſes: and theſe 
reparations, being again compounded together, afford excellent medicines. 
hus if the oil of juniper be properly ground with the native falt of the ſub- 
ject, then exactly mixed with the rob thereof, and at * diluted with 
the diſtilled water of the ſame, we may thus have almoſt all the active parts 
of the juniper brought into a little N without the terreſtrial part 
which hinders their virtue. And from all this we underſtand, what different 
things may be extracted from a vegetable ſubject, by ehemiſtry; and how 
far one promotes, or hinders the production of another. 


PROCESS XXXII. 


The diſtilled: water, vinegar, ſpirit, two kinds of oil, coal and aſhes 
from guaiacum wood, diſtilled by the retort, without addition. 


T HE plants, hitherto chemicall examined, ſeem referable to two di- 


ſtinct claſſes; the firſt whereof contains thoſe which by a dry diſtilla- 
tion, beſides their other volatile parts, afford a volatile, acid, oily falt ; and 
the ſecond claſs thofe, which, when treated in the ſame manner, beſides 
their volatile parts, afford a volatile, alcaline, oily ſalt; but ſo that. both 


claſſes afford more or leſs in very different d according to the dif- 


ference of the ſeveral plants in each claſs. We now proceed to give an 
example of both; and begin with the acid claſs, by an example in guaiacum. 
. oo 8 2 glaſs 3 _— up to = ma with the ſmall fine 
« chi e beſt, green, cloſe, ponderous an guaiacum, with care 
6 ar, ork any of it from falling thro' the neck into the receiver. 
© Set the retort in a ſand furnace, apply a very large receiver, and Jute the 
1 cloſe with a * oe linſeed-meal. Diſtil firſt with a. d of 
8 not exceeding that of boiling water, and continue this carefally Þ Jong 
© as moiſture will be thereby driven from the wood. A liquid, tart, 
© and ſharply odorous water will thus come over, which is to be 
© out, and kept apart. The receiver being now agen luted on, encreaſe the 
« fire by flow degrees; and again, a conſiderably limpid, but ſomewhat 
© more acid, unctuous, and rediſh liquor will come over, which muſt care- 
fully be urged with the ſame degree of heat, fo long as it riſes. This alſo 
* may be kept ſeparate, as being conſiderably ftrong, odorous and ſmelling 
* almoſt perfectly like red herrings. The fire, being now raiſed and kept up, 
drives over a red, unctuous, and highly acid liquor, together with a 
red oil floating in a conſiderable 3 therein: at length en- 
creaſe the fire to the utmoſt, that the om of the iron pot may _ 
viſc 


= 

© to be red hot; there will now aſcend a ſmoke, and a thick, black, 

oil, that ſinks to the bottom of the former liquor, And if this fire be 
1 continued 


2 n. © 
- 
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8 © light and thin oil may be po 
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continued as ſtrong as the glaſs will endure without melting, the ſame fume 
will conſtantly continue to riſe, how long ſoever the fire be kept up. In 
dhe laſt place apply live coals upon the ſand, all around, and above the re- 


« tort,which is a fire of ſuppreſſion, and keep this up alſo for ſome time 
6 all 26 more oil comes over ; tho* the fume will ftill remain in the receiv- 


er. Now ſuffer all to cool ſpontaneouſly, and by this laſt extremity of 
the fire, a little very thick, and ponderous oil, like pitch, will be 


driven over. 


2. Make a little filter of cap- paper, put it into a glaſs funnel, and pour 


therein the water that firſt came over without any oil, that the ſtrainer be- 
ing thus well moiſtened may tranſmit this —— water of the guai 

41 whi | be 

© «< netrating, but have little of the ſmell or taſte of the guaiacum; but a ſome- 
© + what burnt odour, a little reſembling that of ſmok'd herrings. Then put 

the ſecond water into the ſame filtre, and this will come thro? a little rediſh, 

© © tranſparent, but more acid, and ſmelling as. of ſmok'd herrings ; ſo 
aas to prove ſomewhat empyreumatic, and muc 
And if any oil were lodged in this ſecond water, it will remain in the 


guaiacum, 
ich is to be kept ſeparate. This water wi tartiſh, limpid, and pe- 


r than the former. 


« filtre ; which, having been moiſtened by the preceding liquor, will not 


W < permit the oil to . Into the ſame filtre pour likewiſe the vinegar, and 
T © third ſpirit, together with its light oil; the vinegar will immediately paſs 
= © thro' red, pell 
behind floating upon the 
muſt always be kept filling up with more of the oily liquor, to prevent the 
dil from ever touching the lower part of the paper; for thus nothing of 
the oil will come thro” with the acid liquor. When now nearly all the 
liquor is come thro', immediately remove the funnel with the filtre to ano- 


ucid, ſharp, acid and empyreumatical, but leave its oil 
1quor in the filtre : for which purpoſe the filtre 


ther glaſs, before the oil begins to fink thro? the paper; which would ha 

0 >; when the paper begins 2 dry. At this time, therefore, the 
out of the filtre, into a veſſel apart. 

* 3. Pour the oil which came over laſt, along with its highly acid, fœ- 


. tid, and unctuous liquor, into the ſame filtre, whilſt it remains ſtill wet 
Vith the former liquor: there will now come thro? a red, acid, tranſparent 
fluid, and a N 


. lack, pitchy, ponderous oil remain in the paper; this alſo 
z to be poured out and kept ſeparate. 


4. If theſe acid liquors be preſerved in clean glaſſes, they depoſite at the 
3 ſides and bottom thereof a ſmall oily cruſt, which gradually encteaſes, 


* whereby the liquor gradually becomes leſs unctuous; whence it appears 
that this diſtilled vinegar is a compound of water, acid, and oil, a 


ma 
* therefore properly be called a volatile, acid, oily, ſaponaceous ſalt. i ; 


* this acid liquor, when become perfectly limpid, and affording no more 


— * viſible dil, d poured upon clean chalk, it efferveſces therewith, de- 
== © Pofites its acid in the chalk, and becomes a water that immediately throws: 
6-1] : the oil, before Jatent in it, to the ſurface, in a viſible form. Or if the ſame 
aso be again diſtilled with a gentle fire, in a clean veſſel, it alſo pre- 


* ſently manifeſts, its latent oil, and ſeparates it from itſelf, and thus becomes: 
< 2 pure and clear acid liquor. * 


* 5. It 
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© 5. If the oils be required in greater perfection, let a quantity of them 
: * e and tilled 8 whereby the Tag part 
vill be raiſed, and the groſſer left behind: and by often repeating this 
< operation, theſe oils gradually come nearer to the perfection of the eſſen- 
tial kind, and by loſing their more unactive and terreſtrial part, become 
liquid, bright, beautifully red, penetrating, „thin, and not feetid. 

6. When thus all that is volatile has driven over from the 


£ ſubje&t by the violent and long continued action of the fire, extremely 
* black, light, infipid, almoſt inodorous, and very brittle ſhavings remain 


in the retort, being the coal mentioned by Helmont, which can never, by 


the moſt continued force of fire, be calcined into white aſhes, whilſt 
© the veſſel remains cloſe, but always continues black, and therefore inflam- 
* mable; becauſe this blackneſs is the fixed oil tenacioufly adhering to the 
© earth, and ſubtilly extended upon its ſurface ; whence the coal becomes 
apt to take fire, and burn ſo long as this oil remains unconſumed. For if 
* theſe black chips be now put into a large open pan, and a ſmall live coal 
© be thrown into the middle of them, they will immediately burn and flame 


all over, till the whole blackneſs be ignited, after which the ſubject pre- 


« ſently falls into white aſhes; ſo that in a ſhort ſpace the whole body of 
the ſhavings may, by means of the ſmalleſt ſpark, be perfectly converted 
© to aſhes. Nor could the wood itfelf be fo ally, and fo readily fired with 
a ſmall ſpark, unleſs by a like preparation it were firſt brought to a coal, 
and then broke to powder. The white aſhes thus obtained from guatacum 
are infipid, and inodorous, and almoſt without falt ; tho? if the wood were 
recent, they prove conſiderably rich in alcaline ſalt.“ 


The uſe. 


There are many remarkable things to be learnt from this experiment, with 1 1 


regard to chemical, philoſophical, and medicinal hiſtory. 
1. And firſt we hence learn the nature of that primary ſmoky vapour, 


which exhales from green wood laid _ the fire, before the wood begins to F 


or thus there exhales an acid, acrimo- 


grow black, take flame, or ignite. 


nious water, offenſive to the eyes, and capable of penetrating and preſerv- 


ing ſuch animal fleſh as is ſuſpended in the chimney where this vapour riſes : 
and a liquor extremely like it is collected at both ends of a long piece of 
gd wood, laid with its middle upon the fire; which thus drives out a con- 
iderable quantity of a tartiſh water, with a hiſſing noiſe. - 

2. We hence learn the nature of the firſt ſmoky vapour, which ariſes 
from dry wood, when applied to the fire, or from green wood after the former 
liquor is driven off, tho' before the wood begins to ignite or burn; for this 
ſmoke is thicker, more acrimonious, acid, and 22 than the former, 
containing more acid ſalt, and beginning to grow ſomewhat black; whence 
it proves much more offenſive to the eyes, and more ſtrongly penetrates, pre- 
ſerves, and cures the fleſh, or fiſh, ſuſpended in it, in ſome meaſure tinging 
them "+ er throꝰ of a rediſh colour; whence it carries up with it ſome part of 
the oil from the wood. 


3. Hence 
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Hence again we learn the nature of that black, groſs, and keen ſmoke, 
= hich riſes from wood thrown upon live coals, a little before it burſts out into 
flame; for this ſmoke contains a very ſharp, fixed, and copious acid ſalt, 

& together with the firſt, ſecond, and third pitchy oil of our proceſs, all com- 
= pounded and mixed N which makes a vapour intolerably pungent 
to the eyes: and this alſo penetrates the bodies expoſed thereto, preſerves 

© them by its acid oily falt, alters them farther, and gives them a different 

E ſmell and taſte. This ſmoke alſo contains the matter of ſoot. 

® _,. Hence again we learn that theſe vegetable ſubſtances afford a water, 

containing an acid, oily, and volatile falt, which in this ſtate has highly 
© penetrating, aperitive, attenuating, healing, detergent, ſaponaceous virtues, 
ſo as to prove antiſcorbutic, diuretic, diaphoretic, and fudontic ; eſpecially 

© after being well purified and rectified. It is alſo proper for external ule. 
5. Who could have expected that ſimple elementary water ſhould re- 
main, for ſo many years, in a hard, and dry form, fixed in the body of 
wood, or its other principles. I have ſometimes diſtilled, by the retort, the 
chips of guaiacum, kept for many years in the open air, and thus become 
dry like ſand, and poured the acid us liquor collected together, conſi- 
derably pure upon chalk or fixed alcali z which eaſily abſorbed all its acidity, 


4 - 


that remained therein, This water, which grew to the wood in Ame- 
rica; and remained united with it ſo many years, in an exceeding dry and 
ponderous 3 thus at length recovered its native form of water. Whence 

we clearly ſee that water may remain a long time ſurprizingly united in bo- 
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of their hardneſs; for as ſoon as this water is by the fire ſeparated from the 
bother parts of the wood, they preſently become friable, ſoft, and looſe; tho? 
n little before, whilſt the water remained in them, they were almoſt as hard 
as iron. 
6. Hence we ſee, that a certain mixture of different principles may, by 
their proportion, form bodies extremely different from thoſe principles. 
= 7. We are hence farther taught, that water, acid ſalt, ſpirit, oils, and earth, 
may be ſo intimately, ſecretly, and firmly united, and mixed together by 
nature, in the production of plants, as not only to remain thus mixed for 
ſeveral ages, as we ſee in cedar, guaiacum, juniper, &c. but alſo to aſcend 
together in diſtillation. Nay, that even water is contained in oil, and oil 
22 without affording the leaſt ſigns of their being there, as we clear- 
y perceive. . | 
8. We ſee that the more fixed oil in vegetables, after all the volatile part 
is perfectly driven over, remains united with that earth and matter, whiclr 
turns to a fixed alcali by an open calcination. And that this oil cannot be 
driven off, or ſeparated by any force of fire in a cloſe veſſel, wherein it 
2 retains its * colour, nor affords any ſigns of an 2 ſubſtance, 
appears tly exhauſted. This oil, we find, is ſubtilly ſpread over 
the earth and fixed fat whence it takes. fire ſo eaſily with the leaft ſpark, 


— propagates it over its whole ſurface by the help of the air; that this oil 
des not afford a very ſmoky fire, cho' it ſmells ſtrong, and ſomewhat aro- 
3 matic, 


W and turned it to a pure and copious water, —_ g a certain ſtrong ſcent 
at * 


dies, where it would not eaſily be ſuſpected, and prove the principal cauſe- 
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matic and balſamic; and that this ſmall quantity of oil, fo long as it conti 


nues, hinders the ſalt from being yielded by the coal; but as ſoon as this oil 
is conſumed by the air and fire, the ſalt immediately ſhews itſelf, and re- 
mains in the Ae aſhes. All theſe particulars, when duly confidered, will 
ſhew What a wood coal is, and why the black powder of it has ſuch ftrange 
and unexpected effects in chemical operations when mixed with bodies, eſpe- 
cally ſulphureous ones, intended to be — The fixed alcali of coal is 
ſlowly generated, and not without the utmoſt violence of the fire in the open 
air, after all the inflammable matter is conſumed ; whilſt the laſt oil is ſo firmly 


detained by the fixed matter of the plant, as not to be ſeparated by the fire 
alone, or without the aſſiſtance of the air. Diſtillation therefore, performed 


in cloſe veſſels, extracts theſe volatile parts from vegetables; viz. a water, a 


ſpirit, an acid ſalt, two kinds of oil, and in all theſe much earth; but leaves | 


behind the following fixed matters, viz. the fixed oil of the coal, a matter 
convertible into fixed alcali by fire in the open air, and laſtly, the elemen- 


tary earth: whence we underſtand the power of the air and fire, acting toge- 


ther upon vegetables. 


9. This experiment is univerſal, or holds in all trees, ſhrubs, and moſt 
herbs, which, when thus treated, afford all theſe fixed and volatile ; i 
for they all contain a volatile acid falt, but the matter which affords the 
ſaline alcali is fixed. The recent cuttings of the vine, pruned in the begin- 
— of March, afford a copious acid by ſuch diſtillation; and the calcined 


plenty of fixed alcali. 


PROCESS XXXIII. 


A water, fpirit, volatile alcaline ſalt, oil and coal, from muſtard ſeed . 


diſtilled by the retort. 


Tf is well known that there are herbs, and certain parts thereof, which, 
when a little bruiſed, or ſcraped, exhale fo pungent a vapour, as when 
received by the noſtrils to cauſe ſneezing, or touching the eyes to make them 


water, and at the ſame time afford a very pungent ſmell, as we remarkably 


ſee in the bulbous roots of garlic, hyacinth, eeks, Narci 5 onions, and 4 


ſquills. Some roots alſo have the fame property as thoſe of horſe-radiſh, 
both the white and the black, and both the ſpecies of water - radiſn, the ſeeds 
of hedge · muſtard, muſtard, radiſh, rocket, ſcurvy- graſs and treacle- muſ- 
tard, and a large number of entire plants, particularly arum, aſphodel, bryo- 
ny, cabbage, camomile, celandine, cherlock, clary, cneoron, creſſes, datyrs, 
dittander, euphorbium, garlic, hedge-muſtard, henbane, hyacinth, Tycoperf- 
cum, melongena, muſtard,” onions, orchides, pepperwort, poppy, ranunculus's, 
rocket, ſauce-alone, ſcordium, ſcurvy-graſs, ſempervivum acre, ſpurge, tobacco, 
thapfia,” treacle-muſtard, wild-cucumber, &c. for the ſucceſs of the exper- 
— is nearly the fame in all theſe, and in moſt of the virulent and cauſtic 
ts. 


1. Fil 
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1. Fill a glaſs retort almoſt up to the neck with the ripe ſeed of common 
muſtard ; apply a clean and large glaſs receiver thereto, Jute the juncture 
exactly, and diſtil, by degrees of heat, in ſand: there will firſt come over 
an unctuous and yellow liquor, which, being collected apart, is ſharp and 
tranſparent. Let the fire be now augmented, and there will riſe a ſpi- 
rit like the former, hut yellower, and along with it a light and very fat oil, 


which again being collected ſeparate, proves extremely pungent. The em 
ty goat l ain e the fire 11 bei and a fe 
of ſuppreſſion made above, there aſcends'a copious'black oil, and at the 
fame time a volatile, oily, alcaline falt ſticks in grains to the ſides of the 
receiver, as is uſual in the diſtillation of hartſhorn. And if this degree of 
fire be long kept up in its greateſt ſtrength, ſome whitiſh fume will always 
continue to riſe ; and at le a very black, light, bitter, ſaline maſs will 
remain at the bottom of the retort, as if made by melting of the ſeed. / 
(2.) If the firſt and ſecond ſpirit be again diſtilled with a gentle fire in a 
freſh veſſel, it affords a pellucid pungent ſpirit, confiderably like the ſpirit 
of hartſhorn, and having nearly the fame uſes; leaving a fetid oily water 
behind. (g.) If the oil be poured off clear from the liquor that aſcended 
laſt, and from the ſalt, and the falt adhering to the ſides of the glaſs be 
waſhed down with the rectified ſpirit juſt now deſcribed, a liquor will be 
obtained ſaturated with volatile, alcaline ſalt, and that makes a ftrong effer- 
veſcence with acids; and if diſtilled with a gentle fire in a tall veſſel, it af- 
fords, by rectification, a pure volatile falt, like that of hartſhorn. (4.) All 
the oils, thus procured, have a fetid, empyreumatic ſmell, but by re&i- 
fication become purer, and more grateful ; being thus reſolved into a copi- 
ous earth, and an oil that is always finer. - (5.) What remains in the re- 
tort after diſtillation ſeems a true coal, which, however, being reduced to 
a dry powder, remains ſomewhat unctuous; nor does it take fire upon fe- 
ceiving a ſmall ſpark, as the coal of guaiacum did, from which it there- 
* fore differs in this reſpect; but when burnt in an open fire, it leaves a 
* little earth behind, that, ſo far as I have tried, ſcarce affords any fixed 
: — | pi A been very credibly informed that this coal of 1 
* when collected in a large tity, and ground to powder, and long diſtil- 
led with a ſtrong agg = coated retort, "thus at length afforded 
* true phoſphorus, like that of urine.” | 


The uſe. 


1. All theſe remarkable particulars, when compared with what we ſhall 
hereafter ſee, in the analytical hiſtory of animals, will clearly ſhew that this 
kind of plant, and thoſe above ſet down, correſpond with animal ſubſtances 
in this chemical analyſis; fo that if any, there is at moſt but little difference 
between them, as to their productions, except that the parts of animals, 
N afford a little more water without oil; tho? this alſo might pro- 

ly happen in muſtard-ſeed, when analyſed green. Thus much is certain, 
that m -ſeed, when ſown, does, by attracting the juice of the earth, 


90 11 plant, which ſo diſpoſes the of the vegetable, m to be 
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tard, rocket ; or in water, as 


Continue to 
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changed into a volatile alcaline falt, by the force of fire; whence this ſalt 
is not ſo iar to animals, as not alſo to obtain in certain vegetables: and 
even without fire this alcaline ſalt a more in muſtard, than in urine, 
tho? urine be the moſt alcaline of all the animal juices, For I never found 
any human urine that would make an efferveſcenee upon mixing with acids; 
but on the other hand, have found that good m God, bing /havely 
bruiſed, would make an efferveſcence with vinegar poured upon it. 
Hence, therefore, a true volatile, alcaline, oily falt may be produced from 
plants, without any previous putrefaction, and barely from crude natural 
and recent plants, whether they grow on . as hedge-muſtard, muſ- 

es, horſe-radiſh, and ſcurvy-graſs ; tho? one 
would not eaſily expect a volatile alcaline falt ſhould d from water. 
©. yy ages 7 eng may know with certainty where the uſe of theſe 
herbs is w m to the body; for they prove excellent when prudently 
wen in diſtempers attended with an indolent, watery, or cold 2 
PPP nl paſ- 
ſages; where the bile is ſluggiſh, and where no alcaline, fetid, or oily pu- 
trid matter is lodged ; but the body remains cold, torpid, and ſwelled all 
over: as on the other hand, they prove hurtful where the body is hot and 
feveriſh, the bile ſharp, the quices putrid, the parts inflamed or waſted ; or 
where the putrid ſcurvy abounds. Andi it CY uſeful to take a view 
of the ſeveral plants as they are diſtributed into two claſſes; the one af- 


fording an acid, and the other an alcaline ſalt. 


PROCESS, XXXIV. 


The ſeparation of the oils joined with the other principles in diftilla- 
tian; - their depuration, conſervation, and converfion into balſam 
and r | | 


x. CYELS Benld be from all other matters, in order to 
their being juſtly examined and preſerved, and to ſhew what be- 
fals them ir keeping. (1.) This ſeparation is uſually performed, firſt by 
the filtre : thus, cut a piece of filtring paper into the form of a conical bag, 
and fit it into a clean glaſs funnel, ſtanding in the neck of a glaſs veſſel ; 
then moiſtning the paper well by pouring clean warm water upon it, 
pour in the mixture of water, ſpirit, and oil; the water, ſpirit, and 
the falt diflolved therein will ſoon paſs thro, and leave the oil behind. 
2 2 om 5 1 with care to 
prevent the remaining alone in the filtre, by continua uri 
on more of the mixture before all — j run L 
* which means the oil alone will be found in the filtre, and the water eſcape. 
+ Then let this oil be immecliatly out of the filtre into a glaſs, and 


kept ſeparate. But, as much of the oil here ſticks to the paper, the che- 


+ maſts have found another method of ſeparation for the dearer oils. (2.) 


* Let a glaſs be procured with a long cylindrical neck, ending in a wide 


<. orifice; 
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© orifice 3 heat this glaſs, and pour the water, with its rich oil that floats on 
« the top, into it, till the glaſs be full to the very top; then ſuffer it to reſt, 
and * * — — — neck, whilſt the * remains below: then 
0 off all the oil, i ible, into another tly inclining the 
< deſſe z but if all the oil does not thus got Meds rows as . hot 
< water into the neck as there was oil poured off, which water, finking below 
« the oil, will raiſe all the oil upwards into the neck of the glaſs, from 
< whence it may again be poured off pure. And thus by repeating the ope- 
© ration, all the oil collected in the neck may be thus ſeparated, even to a 
© few drops, by the means of heat, a proper agitation, and the filling u 
© of the veſſel. (3.) The ſame end is obtained by means of a glaſs let 

the ſeparating-glaſs, which is a bellied — that riſes with a narrow neck, 
but deſcends in a conical tube open at the enq ; the mixture being poured 
into this glaſs, the oil will riſe together at the after which the lower 
© orifice being opened, the water firſt runs out. n the oil begins to 
come into the narrow ſtem, the paſſage ſhould be immediately ſtopped ; 
and now more of the mixture being poured in at the top, the whole oil 
by degrees is collected, and the water let go; the oil at length thus re- 
©* maining alone in the glaſs. (4.) But if the oil be ſo ponderous as to' fink 
© in the water, when the mixture is thus poured into the feparating-glaſs, 
* the oil will fall into the flender ſhank, and the water float above 4 fo that 
after being ſuffered to reſt, the oil is firſt tranſmitted below, till the water 
© begins to come into the narrow part; and thus again the oil is obtained 
© ſeparate from the water. (g.) Laſtly, when any water ftill continues to 
float upon theſe precious and ponderous oik, it ought to be taken off, 
* otherwiſe it would render them ropy; the way to take it off, is by a 
© wreath of filtring paper, brought to a point, then di in water, 
* ſo as to grow moiſt therein; when being ſqueezed dry, and the point ap- 
* plied to the water floating on the ſurface of the oil, it attrafts the water to 
* itſelf, and leaves the oil pure. 


The uſe. 


1. The oils thus ſeparated are to be put up in ſmall and 

fly fitted with glaſs ſtoppels, then ſet in a cold dry place, 
as little as poſſible ; Teſt the ſpirit which gives the virtue and value to the 
oil, ſhould exhale. And if a little perfect alcohol be mixed with moſt of 
theſe oils, they hence become thinner and fitter for uſe and keeping, and are 
thus prevented from growing ſo thick afterwards as not to drop from the li 
of the glaſs. It alſo prevents theſe oils from growing mucilaginous, or — 
as they might otherwiſe do; and even recovers them when they begin to 

| | | 3 | 

2. But by long keeping, theſe oils ire the thickneſs of a balſam, and 
at laſt harden into a kind of roſin; dk ths Hats cod if the 
Eid ſpirit exhale, either by opening the ining glaſs too often, or 
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have ſbmetimes ſuſpected that this ſpirit is what keeps the oils fluid. I once 
included an extremely pure diſtilled oil in a glaſs, and having ocaſion for it 
a year after, I viewed it, and was ſurprized to find it thick ; when uſing 


.another in its ſtead, and ſetting the former by again, it in three or four years 


time became as thick as turpentine : and hence it is that bodies, dipped in 
diſtilled oil of turpentine, and then ſuſpended in the air, where no duſt 
comes at them, acquire a tranſparent reſinous caſe, wherein they are excel- 
lently preſerved for a very long time unaltered. 
* Babs moans therefore the proper ſpirits of vegetables being freed from 
their groſs bodies, and detained in their tenacious ſulphur, may be long 
ed for the neceflary uſes ; and being thus reduced to a ſmall bulk, 
carried into foreign countries without loſs of their virtue; fo that inſtead 
of a hundred weight of cinnamon, a little bottle of its oil, containing all its 
virtues, ſo far, as they depend on its native ſpirit, may, without incumbrance, 
be kept or exported in its ſtead, And this artificial method ſeems extremely 
natural, ſo as but little to alter, or impair the particular medicinal virtues of 
ts, which it thus collects , and renders extremely durable ; 
that were it only for this invention, and its uſes, chemiſtry might ſuffi- 
ciently recommend itſelf to phyſicians. 
4. But as moſt of the eſſential oils are very dear, it has been uſual to 
adulterate them, firſt by putting bruiſed almonds into the ſtill, whereby the 
oil of the almonds, comin fo rife with the boiling heat, mixes itſelf with the 
eſſential oils, and i es their quantity. Others practiſe this fallacy, by 
adding bruiſed poppy-ſeeds in the like manner (a). Others knowing that 
theſe rich eſſential oils will perfectly diſſolve in highly rectified ſpirit of wine, 
and thence. become the ſtronger, adulterate them therewith, without lefſen- 
ing but exalting their virtues, whilſt they gain the difference between the 
pre of the two by this artifice. But the former cheat is diſcovered 
Dy the admixture of hot water, which. eaſily ſeparates the lighter oil from 
e heavier aromatic kind; the one thus riſing to the top, and the other 
finking to the bottom; or again, by the admixture of pure ſpirit of wine, 
which unites with the eſſential oil, and not with the other more infipid one: 
and the latter fallacy is detected by mixing the adulterated oil with water; 
for thus the mixture growing, white, this will ſeparate the oil from the fpirit of 
wine, and ſhew nearly in what proportion the oil was adulterated therewith. 


PROCESS XXXV. 
The vinegar, ſpirit, two kinds of oil, rofin and colophony, from turpen- 
| | tine diftalled by the retort. - 2h 
W E have before ſeen that the native oils of plants are neither ' imple 
bodies, nor of a very unalterable nature; and ſome of the preceding 
) There ſeems to be ſome confuſion out this proceſs and its uſes, ariſing from mix- 


ing together two different conſiderations of efentia/ oil, and that of oils diſtilled by the re- 


— hoy almonds, or poppy-ſeeds, yield any conſiderable quantity of oil, by diſtillation with 


: 


The Practice of CHEMISTRY. 


experiments have diſcovered their various principles, and the new produc- 
tions they afford upon being changed. It ſeems therefore neceſſary, that we 
farther proceed to examine thoſe oils ſpontaneouſly produced by nature from 
the bodies of plants, and collected on their outſide, under the name of bal- 


ſam or ntine. 
1. Take a clean new glaſs retort with a wide neck, and cut it off ſhort, 
ſo that the mouth may remain large and capacious, which is a principal 
EX © requiſite in this ration ; then heat pure native turpentine in an earthen 
XX < veſſel, having a hp to pour out at, by putting the veſſel into — hot 
Võater, till the turpentine grows fluid like water; then pour this melted tur- 
;pentine hot in at the wide mouth of the retort, which is firſt to be ſtrong- 
6 þ 1 heated to prevent its cracking, as the turpentine is poured in. Let two 
« thirds of the retort be thus filled, and leave the other third empty; then 
© hold the retort, ſo filled, with its neck erect, tl the turpentine ſhall have 
run quite down the neck into the belly, if any of it happen to ſtick to 
the neck in the pouring; otherwiſe this groſs turpentine would run down 
into the receiver in the diſtillation, and foul the liquor that firit comes over: 
now place the retort in a ſand- furnace, and Jute on a clean receiver, (2.) 
Make a fire that may heat the ſand to about 100 degrees, and carefull 
Keep it at this height, ſo as it drives over any liquor; by whic 
means a thin limpid fluid, reſembling water, will come over, and fall to 


RX < floats upon it. When nothing more riſes with this degree of fire, change the 
1 — the under liquor wall be found gratefully acid, / ſaline, aqueous, 
= < miſcible with water, refreſhing to the ſtomach, ſpixituqus and excellently 
diuretick. It will make an efferveſcence with chalk; depoſite its acidity 
therein, and afterwards diſtil from it in form of a pure water: whence the 
acid falt, and water firſt come over in this diſtillation. The other — 
which floats upon this, is a light, pure, thin, almoſt ſpirituous and i - 
* mable oil, thence called the ætherial oil of turpentine,” Which is ſo pene- 
* trating as to vaniſh when rubbed upon the body, paſs into the blood, and 
* ſoon communicate a violet ſmell to the urine; which is an evident fign 
* of the power it has to paſs thro? all the pores. (3.) Let a pee receiver 
de now applied, and an heat equal to that of - boiling water, be raiſed; this 
© © is done by pouring water upon the fand, and heating it with the fire un- 
== © derneath to 212 degrees; where it is to be kept by continually adding as 
much boiling water as exhales away. The matter remaining in the retort, 
atſter the firſt operation, is left ſo thick as to appear conſiſtent in the cold 
but now melts again, crackles between whiles, and again affords an acid 
© © vater, like the former, that falls to the bottom, and an oil alſo like the 
former, floating at the top, but ſomewhat thicker, and a little yellowith : 
both of them have nearly the ſame virtues as mentioned above. (4. 
þ The receiver being again changed, and the fire gradually encreaſed 2 


* a ſtrong degree of a. ſand- heat, tho* with caution in the raiſing it, 
bottom of the receiver, and a thick, red, penetrating, tho ſomewhat viſ- 


= ous oil floating on its top; and it is remarkable that this acid water al- 


dme bottom of the receiver, whilſt another limpid, thin, and oily liquor 


vill come over an acid, ponderous, red water, that runs. ſeparate into the | 


* ways - 
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© ways continues to riſe along with the oil; and not the water firſt by itſelf, 
and the oil afterwards : what now remains in the bottom after this laſt 
« diftilation, proves, when cold, exceeding red, hard, and brittle. (5.) I 
© have urged this remaining matter with caution, and by flow degrees, up to 


the ſtrongeſt heat that ſand and a fire of ſuppreſſion would afford, and have q 


thus obtained red oil, ſo thick and viſcous, as to reſemble turpentine itſelf, 


© but it was of a red colour, and ſome red, acid, ponderous water ſtill conti- 3 


© nued to riſe with it; leaving ſcarce any thing behind at the bottom of the 
< retort. © (6.) There is the greateſt caution required in this diſtillation, to 
prevent the glaſſes 3 cracking, whereby a denſe, oily fume would 
immediately eſcape, which readily takes fire, and can ſcarce be extinguiſh. I 


ed whilft the fire is impetuouſly hurried into the retort with a flame that 


* burſts the veſſels to pieces in a dangerous manner. ().) Turpentine is 
£ otherwiſe commonly Adil into an acid water, an ætherial oil, or fpirit A 
af turpentine, after this manner. Fill one third of a bath-alembic (a) with 
6 rain water ; and add thereto half its weight of good turpentine ; then 
6 —— the head, and uſe the worm and refrigeratory z thus diſtilling with 
care, and a fire that makes the matter gently boil, there comes over an 
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this laſt fixed matter itſelf at length liquifies,” and become: 2 
the utmoſt violence = the fire: and this acid water, being 
ſeparated and rectified from all its oil, perhaps, affords the beſt veg. 


. 


kt 


e af. 


Hence we learn under what form native oils reſide in plants: for fir, 
juice drawn the earth ſeems to be a ſomewhat n 

hich, when received, gradually depoſites its more unc. 
certain parts of the and this unctuous matter aſter. 
of the ſame to itſelf, by heat, maturation, and the 1. 
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fat oil, which being driven outwards, the ſame changes u 
a greater degree, at length conſtitutes a balſam, containing a water, a ſaline 
acid, and unctuous ſpirit, and different kinds of oil, all together, 1 
ſeparable ; | the balfam com 

e great difference | 


MA 
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the 
* 
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id water, and a pure light oil; if the diſtillation be continued ſo I * 


<alop in the ſtill: and if the flowers of lavender, roſes, or other odo- 
riferous p be here put into the ſtill, the oil will come over : = 
this operati Therefore turpentine is reſolvable into water, a faline, 
a volatile oil, and a more fixed colophony. (8.) It is her: 
remarkable that the remainder proves ſo much the thicker, redder, ⁵⁶ 
mote brittle, the more water, acid, or volatile oil comes over; 
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their own ſubſtance, and ſo by means of all their 8 2 or only 
by means of certain, particular, ſeparated parts. When uſed entire, and 
mixed with the yolk of an egg, _—_— becomes ſomewhat more ſoluble, and 
an admirable remedy for external chirurgical uſes ; and internally, it proves 
excellent in many diſtempers, where it gives ſigns of its extraordinary virtue 
by its penetrating nature, and the violet ſmell it communicates to the urine. 
= We have many balſams of this kind, not differing ſo much in virtue, as in 

price and place of growth, as the Afaatic, Egyptian, Hierechuntan, Fudaic, 
Mempbitic balſams, and balm of Gilead; for theſe ſeveral names at this day 


— 1 
4 4 
* 
* 
43 
7 
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and of a citron ſmell. The American balſams are various, and proceed from 
different trees, as the balſam of Capivi, which is of extraordinary virtues; 
the balſam of Peru, Tolu, and liquid amber. The true turpentine proceeds 


theſe kinds generally reſolve into the ſame principles by heat and diſtillation, 
change alike with time, and produce the ſame eee Hs K 
2. We know likewiſe that all the kinds we are hitherto acquainted with, 
contain an acid water, or ſpirit, which is volatile, preſervative, hungry, or 
4 eager and ting, of great medicinal virtue and ow x our this ſpirit 
—_ eaſily ew gone leaves the balſam deprived thereof, therefore leſs ex- 
cellent; whence theſe balſams are not the better for keeping. 
3. The oils which firſt come over are light, limpid, to inflammable, 
extremely penetrating, bitter, and of gfeat uſe in chirurgery, as being highly 
anodyne, reſolving, and healing, when applied warm to the mem 
nerves, or tendons, that are lacerated, pncked, or cut; and an immedi 
and ſafe ſtyptie, applied to the wounded veins or arteries - in large hamor- 
rhages; as at once defending the nerves, ſtopping putrefaction, and incarn- 


. 


ſome time ſteeped in this liquor, then taken out, and awhile ſuſpended in 
the air, and afterwards dipt afreſh, they at length acquire a cafe, under 
which they may be long preſerved from putrefaction: but the bodies plunged 
into this oil, whilſt contained in glaſſes, are preſerved perfectſy ea ey . 1 
It has however this inconvenience, that it gradually grows opake and thick. 
The oil being uſed hot externally, diſcuſſes cold, viſcid, and mucous tu- 
mours, defends the againſt cold, relaxes and ſoftens them. When 
1 - | 


denote the ſame thing; or a white balſam in the form of a liquid turpentine, - 


from the turpentine-tree of Chio, the fir, the larch, and the pine; but all 
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to be recommended in the cure of a venereal running, where it often proves 
miſchievous ; as being apt, when freely uſed, to in the parts, and en- 
creaſe this diſorder. | | P 
4. The thicker oils that come over in this diſtillation are mote* balſamic, 
incarnative, and anodyne, more penetrating and emollient, and are therefore 
uſed as ſtyptics inſtead of the former thinner balſam, in hotter and more 
inflammatory conſtitutions ; in other reſpects they agree with the former 
but the laſt thick, and viſcous. oil, is an admirable incarnative, that heals 
almoſt without ſuppuration, and a moſt extraordinary anodyne. This oil alſo 
makes ſuch an efferveſcence with Clanber's ſtrong ſpirit of nitre, as often to 
take flame. | 
5. What remains behind upon the diſtillation of pure turpentine with 
water, or after the firſt oil and ſpirit are drawn over, proves hard, brittle, 
tranſparent, and red in the cold. If this be gently melted, and any inſet 
be di therein, and carefully taken out again, it will be ſurrounded with 
a parent caſe like amber, thro' which the ſubject may be commodiouſſy 
viewed; and the whole may be thus kept for a long time beautiful and un- 
altered, provided the gli be not —— as it eaſily is, on account of 
the great brittleneſs of gi reſinous cruſt. But the colophony remaining 
after the ſecond diſtillatgn.s harder and redder, and eafily reducible to fine 
powder which has little ſmell or taſte. This is that extremely uſeful pow- 
der, which is ſo advan applied to the bare bones, perigſteum, ten- 
dons or muſcles, in caſe they are either burnt, corroded, bruiſed, cut, prick- 
ed, or lacerated; and affords an excellent remedy in the ſerous flux of the 
Joints and admirably procures a cicatrix : in the ſame manner it takes down 
fungous excreſcencies of ulcers ; whence it appears, that turpentine ſerves 


| for many chirurgical purpoſes. But nothing is here more extraordinary than 


the ſucceſſive ſpontaneous inſpiſſation of the firſt exceeding thin oil, fo as 


to recover the thickneſs of turpentine again, and afterwards the conſiſtence 
of a thicker balſam, and at length of a rofin ; tho? there is leſs acid in theſe 
regenerated rofins, than in the native. = 

6. Poſſibly, therefore, the native, acid, volatile ſalt contained in this fat 
unctuous ſubſtance, and in the water, is the ſame ſpirit, which, in other eſ- 
ſential oils conſtitutes the aromatic ſpirit z for it is ſo lodged in the native 
fat, a*, her with the water, to lye concealed under the form of one 
mixed body: whence, natural balſams are changed into oils, upon loſing 
their water, and their roſin. Again, balſams are changed into rofins upon 
lofing their water, acid, and oil; whence this happens ſpontaneouſly 
with time in the air, whilſt the action of the ſun, by diſſipating the 
acid, the water, the thin oil, at length, thro' various degrees, brings it to 
a roſin. Whence oils in the ſpring, are roſins in the winter, and in autumn 
LIT over. bo trees, ſo as to defend them from cold, drynels 

I. [Jo whos, pwn clearly ſhews, (1.) That the utmoſt heat of the fun, 
long continued, may gradually inſpiſſate and change liquid oils, thro? various 
degrees of thickneſs, up to that of rofin, or — (2.) That the heat 
of boiling water has this effect ſooner; and by diſcharging the oil, — 1 
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colophony behind, in four or five hours time, whilſt the exhaling fume 
proves an acid water, and a ſpirit mixed among a large quantity of oil ; the 
colophony remaining hard behind. (3.) That this colophony, being urged by 
an heat of 280 degrees, is again reſolved into an acid water, and a red, viſcous, 
ponderous oil, leaving an extremely hard, tranſparent colophony behind, of 
2 colour compounded of red and black, and capable of enduring unaltered 
for ages. But when this itſelf comes again to be ied with the utmoſt vio- 
lence of a fire of ſuppreſſion, ſo as almoſt to melt the glaſs, its whole quan- 
tity is, by the ſole force of the fire, turned into an oily liquid ſubſtance, tho? 
ſomewhat viſcous, without leaving any hard colophony behind. (4.) Whence 
we learn both the changeable nature of vegetable oils, and the ſurprizing va- 
riety of the Action of the fire upon them; which, with a certain d of 
heat, inſpiſſates thin oils, and brings them to an hard conſiſtent „that 
would always remain the ſame; tho” a greater degree of fire again reduces it 
to a liquid oil, which likewiſe would long continue in this ſtate; but by a 
repeated diſtillation, with a ſtrong fire, it mes totally liquid, and conſi- 
derably thin : whence it is certain that many bodies owe their hardneſs, and 


. Others their fluidity to the fire. 


PROCESS XXXVI. 


The water, vinegar, ſetid foirit, and butter, from wax, diftilled by 
[g be retort, 


ERTAIN balſams appear, in a ſmall quantity, the ſurface of 
the leaves of ſome plants, cn hs are ated by the heat of the 

ſun ; as ſeems manifeſtly to appear in — — There are alſo often found 
in other plants certain very minute globules, riſing from the open ſeminal 
tufts in the main part of the flower; theſe can ſcarce be collected by any 
human means, but I have ſometimes found, upon frequently Ober. 
ing ſpirit of wine upon roſemary leaves, an unexpected and ungrateful 
ſte or ſmell of wax, fouling the 255 which before was good; and upon 
viewing theſe leaves with a microſcope, I thought I diſcovered little waxy 
riſings of the ſurface, and upon handling them conſiderably, I evidently 
found wax gradually fticking to my fingers. Wax, therefore, pony to 
be a certain ſpecies of turpentine which the fat juices of plants, when heat- 
ed by the ſun, ſweat out upon the ſurface, or produce within the cavities 
of the flowery tufts. This the bees collect, roll up into little balls, and 
carry between their hind feet to their hives, where 1t is wrought into the 
cells of their combs; and from hence, after the honey is ſeparated from the 
droſſy parts, it is procured for human uſes. It is generally yellow, and not 
ungrateful either in taſte or ſmell ; it becomes hard and almoſt brittle in 
the cold, but grows ſoft, and diſſolves with heat. 
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The proceſs. 


Half fill a glaſs retort with fine wax, cut into pieces ſmall enough to 
< enter the wide mouth thereof; then pour clean ſand upon it, ſo as to fill 
© the retort, which 1s now to be gently warmed till the wax melts, and 
ſufficiently imbibes and mixes among the ſand: ſet the retort in a ſand 
furnace, apply a receiver, and diſtil with a gradual fire: there uſually 
< firſt comes over a little tartiſh water, of a diſagreeable fetid odour, along 
< with a little ſpirit z when with the gentle heat of 214 degrees nothing more 
© aſcends, change the receiver, and raiſe the fire ; by which, means there 
© will gradually ariſe a thin oil of a whitiſh colour, and concrete, like but- 
< ter, in the receiver. When this ceaſes, apply a violent fire of ſuppreſ- 
© fion, upon which the whole body of the wax will ſoon come over into 
© the receiver, and there appear in a ſolid form, like butter; having loft 
© the hard brittle nature of wax, and melting oily. So much ſand d 
© be here mixed with the wax, as to prevent its exploſive ſwelling, as would 
«* otherwiſe happen in the boiling, | 


The uſe. 


eee T. 5 — 
degree as we before ſaw of turpentine ; in whi fore 
theſe ſubſtances agree with camphire, tho* camphire be much more volatile 
than the other two. Hence we ſee alſo that wax, which is wholly inflam- 
mable, may exiſt in a hard and almoſt brittle form; and when diſſolved 
in hot water, then forced thro a linen trainer, and poured into ſhallow, metal - 
Ine moulds, fo as to form little cakes; theſe being expoſed to the open air 
and fun, and frequently ſprinkled with pure water, the wax is thus blanched 
or whitened ; and tho” it now alſo wholly conſumes in flame, yet it is 
almoſt as brittle as glaſs : fo as to ſeem a very different thing from oil. In- 
flammable vegetable oils, therefore, may exiſt under the various forms of 
dil, balſam, roſin, pitch, dry tears, wax and butter. And hence we ee, 
the fire can make true liquid oils from bodies, which appeared not to be oils 
before; as we evidently ſee in the diſtillation of colophony and wax. And 
this converſion of wax into butter is durable; for it does not return to hard 
wax again in a very long time, but conſtantly remains a ſoft butter, even in 
the greateſt cold, I have kept this butter of wax above twenty years, in 
2 glaſs cylndrical veſſel, whoſe wide month was only looſely covered with 
Paper, yet in all this time it did not return into wax; whereas the moſt l- 
1 „r e like thin tine itfelf; fo that 
| rent e 0 n the bare oil is ſurprizing: 
e Car hence be Eid donn 8 ok of fe 

upon oils. Camphire, which is a inflammable oil, becomes camphire 
— — i "7 wa the fire. . 
wax thus prepared s an extremely ſoft anodyne unguent, agreeable to 
the nerves, highly emollient and relaxing, and when rubbed upon the parts 
| proves 
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oves ſerviceable in contractions of the limbs, and ſucceſsfully preſerves 
the ſkin from roughneſs, dryneſs, and cracking in the cold, or the winter: it 
alſo proves excellent in the ſharp pains of the hæmorrhoids. 


PROCESS XXXVIL 


The butter of wax turned into a liquid oil, upon repeated diſtillation by 
the retort. 


c E LT the butter of wax, over a gentle fire, to a liquid oil, then pour 
6 © it thro' a funnel, firſt well heated, into a glaſs retort alſo well heat- 
© ed beforehand, fo as to half fill the retort, with care to prevent any of 
the butter from ſticking to the neck thereof, becauſe in that caſe the groſs 
matter would fall into the receiver, which ſhould here be avoided. Set 
the retort in a ſand furnace, lute on a clean receiver, and diſtil cautiouſly, 
© managing the fire ſo that one drop may follow another at the diſtance of 
« fix ſeconds z when nothing more comes over with this degree of heat, raiſe 
© the fire, and diſtil as before, and continue in this manner increaſing the 
fire with the ſame caution, ſo long as any butter remains in the retort z 
and by this means all the butter will come over, ſcarce leaving any fzces 
behind; and a thickiſh oil, not much diminiſhed in quantity, be found in- 
* ſtead of butter in the receiver. If this oil of wax be again diſtilled. in 
© like manner, it ___ becomes more liquid, ſoft, tranſparent, and thin, 
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PROCESS XXXVIII. 
Medicated elzoſaccharums. 


FTER the chemiſts had juſtly ſhewn phyſicians, the - re- 

ſiding in effential oils, contained, in a ſmall volume, all the par- 
ticular virtues of the plant; phyſicians prudently reflected that they hence 
had an excellent inftrument in their art, but that the unctuous tenacity of 
the oil ſtill prevented its being uſed with ſafety, . becauſe theſe oils being ex- 
tremely ſharp, and by their tenacity remaining fixed to one part, occa- 
ſioned inflammations. Hence they began to think of a method of rendring 
theſe oils miſcible with water, and uniformly conveying their entire virtues to 
the places intended, and this they found might be ed by the means of 


ſugar. | 

. Grind therefore an ounce of dry loaf ſugar to an impalpable powder, 
* in a glaſs mortar, with a glaſs peſtle, and by degrees add thereto a drachm 
of any eſſential oil, or half a drachm, if the oil be very tenacious, and 
© continue rubbing them together till all the oil be — mixed, and 
© drank into the . the oil, in this operation, uſually di les a fragrancy 
© to a great diſtance, whence the operation ſhould be performed quick, and 
the mortar be covered with a cloth ſurrounding the peſtle. If a little 
© freſh white of egg be added in the grinding, and mixed in with the ſugar 
and oil, the oil thus becomes more eafily miſcible, but the mixture will 
© not thus keep ſo long without turning rancid. And thus ſugar, which is 
© a pure ſoap, or a true eſſential oily falt, divides 1 tenacity of 
© the oil, interpoſes itſelf betwixt the principles thereof, unites them cloſely 
« with itſelf, and makes an extem ſoap ; which may thus be com- 
< modiouſly diluted with water for medicinal uſes: for tho' this mixture is 


< not ſo perfect as in an actual ſoap, or true eſſential ſalt, yet it ſuffices for 


* uſe: nor is there reaſon to apprehend any inconvenience the ſugar in 


< this tion; for ſugar is unjuſtly ſaid to be unwholeſom, as there are 
* no proofs extant thereof. On the contrary, it is a wonderful falt that per- 


y mixes with water, and ferments therewith into wine; and yet what 


_ 
« 5 in furprizing, it appears oleaginous, and perfectly inflammable in 
« 


is 

the fire: whence it is known to conſiſt of oil and ſalt. 
2. If theſe elæoſaccharums be well prepared, dried, and put up into 
clean glaſſes, exactly cloſed with glaſs 5 they may long be pre- 
< ſerved perfect; and in this manner, very e al medicines might be com- 
modiouſly carried from place to place, and upon occafion be directly uſed 


wine. elæoſaccharum might alſo be made by grinding an eſſential oil 
with a fixed alcaline falt, by which means alſo a kind of ſoap is obtained; 
but alcalies thus deſtroy the grateful properties of the eſſential oils, and 
change their natural taſtes and odours, Such elæoſaccharums alſo would 

ently reſolve in the air, and thence be eaſily altered. By the former 


| 
4 
a 
2 method, 


a ey, by adding a little of the elæoſaccharum to a glaſs of 
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thod, therefore, phyſicians may prepare an excellent medicine, rich 
1 i — for if the elæoſaccharum of mint be diſſolved in diſtilled 


mint water, then ſtrengthened with the addition of the ſpirit of mint, and 


4 © . the mixture ſweetned with the ſyrup of the ſame plant, the whole virtues 
of mint may thus be obtained.” 


The uſe, 
Hence appears the ſaponaceous pro of ſugar, which fits it for break- 


» ing and _— the bodies of oils, as if they were in a manner fermented 
= with ſugar 3 


at the ſame time it does not diminiſh, but rather improves 
the particular virtues of theſe oils: whence the ancients, who were unac- 
quainted with ſugar, mixed oils with honey for the like purpoſe. And hence 


| | we learn the virtue of 8. in the body, where being diluted with the na- 


tural juices, it affords a ſaponaceous lixivium, which by the force of eircu- 
lation diſſolves unctuous and viſcous matters; whence it does not generate 


5 a but diſſolve phlegm, nor increaſe the bile, nor turn into it, but opens, 


thins, and divides it; tho by diſſolving the oils too much it may occaſion 
leanneſs, as by attenuating too much it 1 a weakneſs and relaxation of 
the ps and is therefore often found hurtful in the rickets, and the ſcurvy. 


In the mean time, this production of nature and art is, as we above obſerved, 


very ſingular and extraordinary; for it entirely diſſolves in water, melts in the 
fire, ſhoots like a perfect ſalt into perfect cryſtals, is manifeſtly fixt, and if diſ- 
tilled in cloſe veſſel | 
comes wholly mflammable ; it is fermentable, and thus convertible into ſtrong 
wine, that will afford alcohol; and laſtly it may be converted into ſharp vine- 
gar: If it be called a ſalt, we may aſk how it comes to be inflammable in 
e fire; if an oil, how it comes to cryſtallize; if an effential falt, how it 
comes to ferment : ſo that, perhaps, in all nature there is no other body 
found in which all theſe properties conſpire * _ | 


PROCESS XXXIX. - 


Medicated liquors, made by means of many of the preceding proceſſes. | 


HE preſent and preceding proceſs are principally of uſe. to phyſicians, 
$ who apply the known-virtues of — th body x | 

* Take therefore a drachm of any elæoſaccharum, and two drachms of 
the medicated falt of Tachenius, grind them together ſtrongly, and for a 
* conſiderable time, in a. glaſs mortar, till they 1 throughly mixed; then 
add ſix ounces of the cohobated diſtilled water of the ſame plant, from 
* whence the elæoſaccharum was made; and if a ſyrup of the ſame plant be 
* kept in the ſhops, a little thereof may alſo be added: and thus in a ſmall 
* compals the virtue of a plant may be collected together for medicinal uſe, 


© and ac according to its own. nature in the body. The ſalt of Torhenius 
will not here communicate any virtue foreign to the deſign, tho * 
k oof | . 


s, affords an acid penetrating ſpirit. In an fire it be- 
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oils with their ſalts in a compound 


Odrriferous balſams artificially prepared from diſtilled oils, was and 
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+ from a different plant; for as we have ſhewn from the hiſtory of that 


falt, the particular virtue of plants does not reſide in this, but in their ef. 
«* ſential oil. and the ſalt itſelf rather in the common matter of the plant. 
If a perſon, therefore, for making this medicated liquor from cinnamon, 
45 add the ſalt obtained from burnt cinnamon, he would loſe more 

of the ſpice, or more labour, than the virtue of the liquor would anſwer. 
y this means the proper virtues of every plant are obtained concen- 
trated, becauſe the elementary water is the ſame in all plants, and therefore 
does not alter their effects; the ſalt alſo loſes its own nature in the burning, 
ſcarce retaining more than the common one, and therefore proves of the ſame 
virtues, whatever be the plant that afforded it: fo that all the peculiar vir- 
tue of a plant remains in its preſiding ſpirit, which is here ſeparated and 
lodged in the oil; whence this preparation is extremely commodious, eff. 
cacious and uſeful, if the medicinal virtue of the plant be previouſly well 
known; for thus we obtain a certain, tho* indeed a leis perfect kind of {- 
aceous, oily eſſential ſalt of the plant, than that in which the excellent 


elmont places nearly all the efficacy of medicines. By intimately mixing theſe 4 
form, with a ſecret circulation, we obtain 


a ſecret ſuccedaneum for the alcaheſt ; and again a ſuccedaneum even for the 
alcaheſt of Helmont,' is obtained in theſe mixtures. 
| The uſe. 

The doſe of theſe medicated li is principally determined from the 
power of the oil employed in them; the time for giving them is chiefly 
when the ſtomach is empty, and according to the nature of the diſtemper. 
For example, a fimple tertian fever, very cold in the beginning, is to be 
cured after this manner. Two hours the fit is expected let the pati- 
ent uſe a warm bath to his legs and feet, till he grows moderately hot, and 
afterwards take every r of an hour half an ounce of the medicated li- 

r, prepared from the water, oil, and falt of wormwood ; then let the 

and legs be well rubbed, and the whole regimen be continued till two 
hours after the fit was expected. And by this means all theſe caſes are 
erally cured with eaſe and ſafety, even in old age, unleſs there be any 
hoſity or ſuppuration attending So again, in the caſe of worms, a like 
preparation from tanſey r for ſome time upon an empty ſtomach, 
proves excellent: but here inſtead of the falt of tanſey which is ſcarce, 
the falt of wormwood may be employed. Underſtand the like in other 


PROCESS. XL. 


| 


*r. AKE an ounce of perfectly pure pomatum, melt it in à chin 
„*** 
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© wax, fine ſhaved ; and after the two are well mixed, remove the veſſel, 
and when they begin to thicken, drop in a drachm of effential oil, keeping 
the whole conſtantly ſtirring, that it may perfectly mix; after which ſet 
the containing veſſel in cold water, where growing immediatly cold, it may 


keep in the oil and ſpirit. When the is throughly cold, di 
c 1 up into boxes of lead, or pewter ; which being cloſe ſtop it 
may thus be preſerved perfect for years. Inſtead of wax, 


the expreſsd oil of nutmeg may be here uſed, after it has been waſhed 
« ſo long in water as to become white, taſteleſs, inodorous and pure; for 
« this is the common way of preparing theſe balſams. If they are defired 
« of a grateful colour, this may be eaſily given them by the addition of a 
© little pigment. Thus, for inſtance, a ſcruple of cochineal, reduced to fine 
6 2 will tinge an ounce of the balſam ef a pleaſing purple; or the 
c 


e quantity of the inſpiſſated juice of buckthorn of a green; a little na- 


tive cinnabar ground fine will turn it of a ſcarlet; fine turmerick of a yellow; 
© ora little ſmalt of a blue. Any of — 2 therefore may be uſed at 


pleaſure, provided they have no ungrateful odour, or pernicious property. 
The uſe, 4 

As theſe balſams are 1 1 in the way of rich perfumes; and in 
order to raiſe the languid ſpirits, the nobleſt oils, either ſeparate or aritifi- 
cially mixed, ſhould be uſed therein: and the principal of this kind are thoſe 
of baulm, calamus aromaticus, cinnamon, cedar,. citron, cloves, jaſmin, 
lavender, white lilies, marjoram, mace, nutmeg, origanum, both 
thoſe of China and Seville, roſes, rhodium, yellow ſanders: to which we add 
balſam of Peru, and balm of Gilead; theſe two being ſpontaneouſly fragrant 
without diſtillation, The other oils fit for making theſe balſams are cafily 


PROCESS XLI. 
Al] meal and malt afford an unactive liquor, by diftillation with water. 


- IX any kind of meal into a thin pappy conſiſtence with water, and 
* diftil it in a clean glaſs with a gentle fire, ſo as to prevent any em- 


3 whereby an indolent water will be obtained, without any in- 


* flammable ſpirit : then take the meal of malt, which we ſhall ſoon de- 
* ſcribe, mix this in ſame manner, and diſtil it with water; whereby 
* again there will be obtained a ſpiritleſs liquor, which, as well as the for- 
; = is acid, alcaline, oily ,or ſpirituous: or if crude” 


| The uſe. 
Hence it appears that no inflammable ſpirits exiſt in mealy 
fore fermentation, not even after the operation of malting,. which is 


es be- 
a kind 
of. 


2. 


2 


that 
mixed together in water and then diſtilled, the pro— 
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| ef ey forinentation. Neither does any nutrimentsl inatter here'riſe wich the 


water, whoſe vapour forms drops like dew upon the glaſs ſtill-head, with- 
out running down in veins 3 the liquor alſo quenches fire, and when 
drank proves neither heating, nor inebriating, no more than refreſhing, or 
nouriſhing. And the proceſs holds of all meal, whether from grain or pulſe. 


rt, «gp PROCESS. XLIL 


Honey d ſolved in water affords, by diſtillation, a water impregnated 
4. only with the ſmell of honey. 


«TAKE one of pure and perfect native honey, and fix of 
5 < pure 3 mh them well together, and diſtil 4 a 
© glaſs veſſel with n moderate firez the riſing vapour collects in watery 
2 — ſcattered upon the inſide of the alembic-head, without running 
down in rivulets, tho* two thirds of the water be thus drawn off: nor 
© has this water any vinous odour; but only that of the honey, which 


< often retains the fragrance of the flowers, whence the bees collected it. 


All the water, which thus comes over, quenches fire, and upon drinking 
proves very inſipid, without heating, or inebriating. | | 


Hence we learn that even the moſt elaborated juices of plants produced 
and in the cells of flowers, and thence collected by the bees, 


contain nothing at all of that ſpirit which they afterwards yield by fer- 
mentation. ence we clearly ſee that the action of the ſun upon the juices 
of plants, ſo long as they remain therein, can never produce the requiſite 
effect of a true fermentation; and conſequently that pure honey has not any 
heating, drying, or conſtringing virtue, but only one that is attenuating, 


_ © detergent, relaxing, ſtimulating, and ſaponaceous : whence it has excellent 


effects both in chirurgical and internal caſes. And for this reaſon, ſcarce 
any thing was more celebrated by the ancient phyſicians than hydromel, 
or a mixture of honey and water; as being attenuating, — 1 

in a 


nnd ſtimulating, yet without heat: our honey-water, however, 


Balneum marie, receives a certain virtue from the ſpirits of the flowers lodg- 
ed in the r 
collyrium, and tion, applied in inflammations or obſtructions of the 
eyes; as being in ſome meaſure the waters of the flowers that afforded 
the honey. * proceſs likewiſe holds in certain freſh expreſs d and 
inſpi Juices of plants, as of manna, the pulp of caſſia, ſugar and tama- 
rinds, which alſo, when mixed with water, and treated in the ſame man- 
ner, afford no vinous ſpirit. And the ſame holds of other thinner juices, 
as thoſe of berries, ſummer- fruits, the birch, the vine, &c. which, alſo, 
upon diſtillation, afford no inflammable ſpirit; ſo that the proceſs is uni- 
= | a 4 The 
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The Hiftory of Fermentation. 


There is ſcarce any thing more conſiderable in natural hiſtory, more 
common, or ordinary, in life, or more frequent in chemiſtry than fermenta- 
tion; ſo that we may ſay, with the excellent Bellini, that all things are full 
of ferments. Eſpecially the chemiſts may ſay this; and Helmont that 
the virtue of ferments is the ſole cauſe of almoſt every tranſmutation : but 
talking too much in the genera! begets confuſion ; for if every change 
— from fermentation, then that word would be no more limited | as 
the word change; whence the true difference of terms would be loſt. Hence 
ſome men of eminence have juſtly complained of this confuſion, and long 


wiſhed for a diſtin& treatiſe upon the ſubject, Which I ſhall here endeavour 


to give. 

7 By the word fermentation, I underſtand an inteſtine motion excited in 
vegetables, whereby they are ſo changed, that the liquor firſt riſing from 
them, by the force of fire in diſtillation, is either ſharp, miſcible with water, 
of a hot aromatic taſte, inflammable in the fire like oil, thin and volatile ; 


or elſe ſharp, acid, capable of extinguiſhing fire and flame, leſs volatile and 


| W thin. This definition limits the term for fermentation ; ſo as to compre- 
= hend whatever occurs in a real fermentation, without ſuffering the word to 


be applied to any thing elſe, which it leſs juſtly ſuits. There is at once an 


inteſtine motion in the whole maſs and all its parts, in every fermentation, 
ſo long as it continues : I call it inteſtine, becauſe it is chiefly excited by the 


internal principles contained in the vegetable. I allow there is ſomewhat 


here 71 but this would not excite a true fermentation in the body, 


rits, oils, or ſalts, being kept in the ſame heat, would never run into fer- 
mentation. I ſay this inteſtine motion can be excited in vegetables only, 
W becauſe there has hitherto appeared no inſtance of fermentation in animals ; 


them into its own nature; and for minerals I do not remember that any fer- 

mentative motion has been obſerved therein, tho I know that ſome 
eminent authors write as if there had. Ie is the office of reaſon to diftinguiſh 
= juſtly, and therefore I ought to define this operation from its effect; becauſe 
a true and perfect fermentation always. terminates in the production of a 


out of this confuſion, I would aſk all the more prudent” chemiſts, whe- 
ther that action of vegetables, here deſcribed, is not termed fermentation? They 
ſeem all to allow it, I would again aſk, whether therefore the law of 


effects, to be called by ſome other name? I think reaſon declares for it z/ 
and therefore tho* putrefaction be an inteſtine motion in vegetables, yet as it 
affords trid oils, and fetid, volatile, alcaline ſalts for its laſt effect, I will 
throughly diftinguiſh this operation from fermentation. So the putrefaction 
of the animal juices is alſo a true inteſtine motion, yet never produces acids, 
or inflammable ſpirits, but the matter of phoſphorus, and therefore differs 
Vor. II. | P entirely 


unleſs there was a diſpoſition thereto in the ſubject. For pure water, ſpi- 


unleſs where the animal taken in vegetables, and not wholly converted 


yu or an acid, as we have deſcribed them. That there may be ſonee 
ue 


diſtinctneſs and order does not direct all thoſe actions, which produce not theſe 
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entirely from fermentation ; for if it does not produce an inflammable or 
acid ſpirit, I ſhall avoid calling it fermentation for fear of confufion. No 
more can the various efferveſcences, which we ſhall hereafter explain, be juſt- 
ly eſteemed as fermentation, tho? theſe alfo are inteſtine motions, and often 


3 vegetable ſubjects, as in ſtrong vinegar, and fixed alcaline 


2. Any fermented vegetable liquor, that by diſtillation firſt affords an in- 
flammable ſpirit, capable of mixing with water, I call wine, from whatever 
vegetable ſubject it is procured. And again, every vegetable liquor ſo fer- 
mented as, in its firſt diſtillation, to afford an acid liquor, capable of extin- 

iſhing fire, I call vinegar, from whatever ſubject it was produced: fo that 

e of a perfect fermentation will be either wine, or vinegar (a). 

3 IL call that a fermentable body, which may be ſo changed by the action 
above deſcribed *, as thence to produce either wine, or vinegar T. And as 
this was never found to happen in other than the kingdom, hence 
I am obliged to acknowledge, that v es alone are fermentable ; and 
yet it will appear that all vegetables are not fermentable. | 

4- I call body a ferment, which, when intimately mixed with a fer- 
menting vegetable , excites, encreaſes, and the fermentation 
above deſcribed * : whence it appears that all ferments are of the vegeta- 
ble kind. 

5. The fermenting vegetables are extremely various; and are therefore to 
be. diſtributed into ſo many claſſes, as they require different methods of fer- 
menting; for we ſhould neither uſe more nor leſs af ſuch : thus as rye requires 
one treatment for the ing of wine, and a freſh expreſ&d jui wh 
another; theſe two fermen bodies muſt be diſtinguiſhed into two claſſes. 
On the other hand, as wheat, oats, and barley ire the fame treatment 
as rye, | theſe are not to be diſtinguiſhed between, but all reduced to one and 
the ſame clas. In the mean while we muſt obſerve, that not all vegetables, 

but only certain kinds are fit for fermentation; for thoſe above ſet down, 
under our thirty third abound with a copious, native, alcaline ſalt, 

TT eee 

. This If. i f 

when I firſt applied to chemiſtry, I h 

a ſpirit ſerviceable for the ſtone, but was fruſtrated in my tion; for 

an alcaline, fetid, volatile ſalt, and à ſimilar ſpirit are afforded by theſe ſub- 

j=Rs, rather than one of the inflammable kind. Hence all fermentable bo- 
dies may undergo putrefaction, but not all putrefiable bodies undergo fer- 


: 
: 
1 
2 
; 
5 


Ya) The difference here laid down is arbi- another ſpecies of fermentation, called 
teary ; and, perhaps, the author by admitting /a&ive, as that which produces vinegar Lal. 
vinegar, as well as wine, for the criterion of acetons, or that which produces inflam- 
fermentation, has in ſome meaſure defeated his mable ſpirit is called vinous ? Certainly this 
own. intention of limiting this ion: ſubje& requires accuracy, and an extenſive 
might not any one with as much reaſon knowl of phyſical eſtects, before it can 


„that the affording of a volatile ſalt for be; ettled. 
the faſt —— is che ele of | Py 


mentation : 


oped to have obtained by fermentation 
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mentation: ſo that in this reſpe& there is a great difference between vege- 
tables, as may be ſeen above in our thirty ſecond, and thirty third pro- 


ceſſes. 

6. Theſe thi bong carefully obſerved, we may range under the firſt 
claſs of fermentable es all thoſe ſeeds, which, when ripe and dry, may 
be nd into a fine meal, not an unctuous paſtez and to theſe we may 
add the ſeeds, which, tho? they abound with oil, yet may be fo changed by 
art, as to be afterwards reducible to a leſs unctuous aa We muſt there- 
fore ſubdivide theſe mealy vegetables into three ſorts, viz. (1.) The ripe 
ſeeds, culmiferqus, growing in ears, and having a grafly leaf, uſually called 
grain, ſuch as barley, buck-wheat, millet, oats, rice, rye, wheat, &c. and 
other ſeeds, on account of their affinity, as flax-ſeed, canary- ſeed, the ſeeds 
of cucumbers, melons, pompions, lettice, &g. \ (2.) The ſeveral ſeeds of 
pulſe, as beans, cammoc-ſeed, French beans, heath-beans, lentils, lupines, 
peaſe, cicers, tares ; with the mealy ſeeds of all other podded vegetables, 
which bear a papillinaceous flower. (3.) All the nuts, not over oily ; as 
the almond, cheſnut, cocoa-nut, hazel-nut, horſe-cheſnut, piſtacho, walnut, 
&c. which if too rich in oil are firſt in ſome meaſure to be deprived there- 
of, as they may be by ſprouting and torrifaction. 

7. The ſecond claſs of fermentable bodies contains all the pulpy ſum- 
mer's fruits, abounding with ripe, tartiſh, and ſweet juice; ſuch as apples, 
apricocks, barberries, citrons, cherries, currants, elder-berries, gooſberries, 
grapes, lemons, medlers, mulherries, oranges, pears, peaches, plums, raſber- 
ries, ſervices, &c, provided they tend not to a fetid alcaline putrefaction. 


8. The third claſs contains the ſucculent herbs, and all their parts, as 


flowers, leayes, roots, and ftalks, provided they rather incline to acidity, 
than putrefaction: whence thoſe exhibited under the thirty third proceſs are 
here to be ex EF | 

9. The fourth claſs contains the freſh expreſs'd, and native juices of plants, 
eſpecially of their fruits above ſet down * : to which may be added all the 
juices which diftil from certain trees, when wounded, eſpecially in the ſpring, 
as the birch, the walnut, and the vine; for all theſe juices generally run 
into . fermentation, and then almoſt change their nature; and thus 
alter from cooling, acid, and ſtimulating, to heating, inebriating, and vinous. 
The elder Helmont recommends the water flowing by inciſion from the birch 
tree, as a ſecret againſt the ſtone, if uſed freſh, or after being kept perfect: 
Mr. Boyle confirms the obſervation by the experience of himſelf, and others; 
but found it had this virtue whilſt it remained recent, becauſe its nature 
was quite changed after fermentation. | | | 

10. The fifth claſs again contains thoſe vegetable juices, which are form- 
ed and inſpiſſated by nature, into a certain faponaceous ſubſtance, conſiſti 
of ſaline and oily parts; as honey, the pulp of caſſia, manna, ſugar, and 
= other ſpecies of theſe Juices, which are not balſamic, gummy, reſinous, 

unctuous. 


* See 9. 77 


11. I have ſome doubt about making a ſixth claſs of river waters; theſe 


indeed ſeem to be common lixiviums, impregnated with all kinds of vege- 
tables that fall into, and reſolve therein, and thus at length become inti- 
| | OL 2 mately 
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mately mixed. So likewiſe freſh fermenting vegetable liquors are difcharged 
into the drains and fluices of populous cities. If ſuch waters, therefore, be 

t into caſks, which before contained beer, wine, or vinegar, they may 

for a long while conceal much ſpirit, and afterwards coming under the 
equator, or into the torrid zones, and feeling a great heat, they may be 
thus raiſed into a kind of 1 (a). And under 3 ſix claſſes, I 
judge, that all the bodies capable of fermentation ma ed, ided 
1 be treated in the method it requires. N 8 i o 

12. There are certain phyſical conditions requiſite, to render the ſubjects 

of the five former claſſes the fitter for fermentation, viz. (1,) A perfect de- 
of maturity, ſuitable to each kind; for all ſeeds and frifits which are ſo 
perfect, as when ſown in fertile ground at a.proper ſeaſon, and in a proper 
climate, to produce a plant of their own ſpecies, are fit for this operation; 
but when they are 55 auſtere and watery, they are leſs diſpoſed thereto. 
Thus the immature and auſtere juice of grapes does not readily ferment, 
but the juice of ripe grapes 2 runs into fermentation; and the ſame 
generally happens in ubjects. (2.) Another requiſite to fermentation 
1s a moderate proportion of oil; for fat ſubjects rather grow rancid than 
ferment, yet if entirely deprived of oil, they are thus alſo unfitted for fer- 
mentation. Thus bruiſed almonds, which are rich in oil, will ſcarce fer- 
ment; but may be made fermentable by grinding them well into. an emul. 
fion, with a large proportion of water: ſo again, when they are ſteeped with 
Water, then made to ſprout, their oily part is thus much leſſened, and they 
made fitter for this operation. (g.) The ſubject muſt not be too auſtere or 
aſtringent, for then it would ferment with difficulty. Thus the Nr of 
biſtort, tormentil, &c. will ſcarce. undergo this operation. (4.) Solubility Wn 
| in water is a r requiſite in a fermentable ſubſect. Thus barks, roots, 
and woods, io long as they retain this form, do not ferment; but their ex- 
Preſſed juices, now made capable of mixing with water, readily enter into 
entation. 

13. The principal ferments are theſe, (1.) All thoſe. things which of. their 
own nature. are greatly diſpoſed to ferment,. ſo as immediately to begin this 
operation without any other ferment ;_ ſuch 8 the juices of ripe 
ſummer fruits, which are fo ſtrongly diſpoſed to ferment, as ſcarce to 
ke. quiet without the help vf things that prevent fermentation, So like- 
wile a paſte. made of flower and water, and laid in a warm. place, cannot 
then be hindred from fermenting. Hence we need not be ſollicitous about a 
firſt ferment, becauſe nature ſpontaneouſly affords.it every where. (2.) The 

recent flowers, thrown to the top of beer, in the act of fermentation ; for if 
this rarified frothy matter be mixed with other fermentable liquors, —— 
1 their fermentation, provided. the flowers be. . not 
nk, or fallen. (g.) The fame matter now become heavier, and funk 

to the bottom, provided it be not too ſtale, ſtill retains the ſame virtue, tho 
in a leſs degree than the former. In this ſtate it is called lees ; and being 
by motion mixed with its own wine, it often occaſions a new fermentation, 


(a) Saks chap. of water. us 
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place, and kept from inſects; yet if wrought with water into a ſoft ſweet 
and cloſe paſte, and l | in 
time begin to heave, ſwell, rarify, become all over full of cavities, change 
its ſmell, taſte, and tenacity, prove acid both to the taſte and ſmell, and 


W whole operation: becauſe, when thus prepared, if a part of it be mixed with 
other freſh paſte, not yet fermented, * cauſes it to ferment much ſoon- 
er and ftronger. Whence we have a quick way of preparing a ferment 


and will excite it in other ſubjects. (4.) Caſſia, honey, manna, ſugar, and 
the like inſpiſſated juices. (5.) Acid e of flower fermented, or bakers 
leaven : for tho? meal may be preſerved, for years, freſh and ſweet in a dry 


htly covered in a warm place, it will in an hour's- 


thus become that proper ferment, which gave the original name of this- 


; without the aſſiſtance of a formal ferment. (G.) The remains of former fer- 


menting matters ſticking to the ſides of the caſks ; for caſks, every way pene+ 
trated by the ſubtilty of the wines they before contained, become extremely 


apt for raifing a quick and violent fermentation in freſh. liquors put into 


them. (7.) There might here- be added, tho* ſomewhat improperly, the 
white of eggs beat up to a froth, but in ſome caſes this- is requiſite : for 


when the entable liquor is fo dilute and thin, as too eaſily to let go 
and diſcharge the air and ſpirits which cauſe and ſupport the fermentation z - 
or not to retain theſe a ſufficient time for chang! e nature of the liquor; 
the tenacity of the white of eggs here makes the liquor ſufficiently thick to 
entangle the moving ſpirits the due time. This therefore does not properly 


act as a ferment, for it would ſoon putrefy, but aſſiſts the cauſes of fermen- 

= tation, by keeping them from exhaling too quick: and the fame end may 
be anſwered by other viſcous ſubſtances, (8.) Hence, alſo, . both acid, au+ 
ſtere, and. alcaline falts have been eſt ferments, as being uſeful in cor · 


tain caſes; as where the fermentable matter was too acid to ferment kindly ; 


eaſily be promoted. in, if any thing putrefiable ſhould ariſe in the fer. 


dhe loſt power of fermenting : whence it appears that theſe things are not 
ferments in themſelves, nor indeed fermentable, but become afliſtant 3 Aa 
= particular quality only, or. by removing the obſtacle of the operation. Tar- 


Laſtly, it is obſerved, that very auſtere bodies being added to thoſe which 
are leſs fermentable, ſometimes procure, and in other caſes hinder: fermen- 
tation, Hence, quinces, auſtere cherries, unzipe. medlers, and the like are 
referred to the claſs. of ferments; but this is properly done only when the 
fermentable liquor is of itſelf too dilute, thin, and broken, ſo as to require 
ſome aufterity to fit it the better for retaining the volatile ſpirits... | 
14. We now proceed to conſider thoſe preparations. which the better fit 
fermentable bodies for. fermentation, The ſubjects, therefore, . enumerated 
under the third claſs, requre. a particular previous preparation, (1.) Thus 
the ripe,. arys and perfect mealy ſeeds are * ſteeped in rain- water, eſpeci · 
ally in the ſpring ſeaſon, in large veſſels, and warm weather, and here left 
lo long till they have imbibed as much as they can of the water, and are 


grown plump and ſwelled therewith. (2.) Being now taken from the water, 


for in this caſe, by a prudent addition of a little alcali, the operation may 
mentable ſubject, the ſparing and careful addition of an acid may reſtore 


tar, however, if it be good, may in ſome reſpect be called a ferment. (9.) 
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the liquor may ſupport a freſh egg; but if theſe ſubjects are too thin ot 
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the grain is into a large heap, in an place, a little expoſed to 
the Sind. where 2 and by means hereof the 
vital parts of the ſeeds are excited, rendred active, and begin to ſprout, 
ſhooting forth their little ſeminal leaves, and firſt rudiments of roots; at 
which time caution muſt be uſed to prevent the heating maſs from begin. 

ing to putrefy, and again, from ſprouting too long, and ſhooting into leaves 
roots, which would conſume the mealy ſubſtance : for the ntation 
always the better, the more exactly this ſprouting is performed, 
which ought to be neither too much nor too little. (g.) As ſoon therefore 
as the ſprouting is ſufficiently come forwards throughout the whole heap, 
the grain muſt immediately be ſpread abroad ſomewhat thin, to prevent 
its continuing hot, as it would do in a large heap; and that it may be 
thus expoſed to the air, and be dried and cooled by admitting the wind 
in at the open windows, 8 the north wind. By this means the far- 
ther ſprouting is preſently ſtopped, whilſt the rt remains attenuated, 
but not conſumed by this action; and being now ſuffered to run flowly thro! 
a metalline trunk, confiderably heated, it 1s thus ſuddenly dried, or very 
moderately ſcorched, or roaſted, and is now called malt; or in the lan. 
of Tacitus frumentum corruptum. The change, which here happens 
to the grain, is principally this, that its viſcidity is ſo far attenuated, that 
whereas wheat will not diſſolve in hot water, malt will give out a lar: 
part thereto, or ſuffer its meal to diſſolve therein: and thus crude wheat be- 
ing chewed in the mouth becomes a glue, that can ſcarce be attenuated by 
the continued action of maſtication ; but when the wheat is malted and 
chewed in the ſame manner, it readily diſſolves in the mouth. Malting all 
pR_ an agreeable and very ſweet taſte, which the wheat had not be. 
A little before this malt is uſed, it is ground into à coarfe meal, called 
the name of ground malt; and what we at firſt ſaid of wheat holds of Wl 
| the ſeeds abovementioned, in our firſt claſs of fermentable bodies; for i! 
beans be made turgid with ſteeping, then ſuffered to ſprout in a large h 3 
and afterwards immediately dried with a t heat, and then ground, 8 
— of the A e by { 5 
15. T jets o d claſs are , ſqueezing, 
or bruifing the ok or pulpy ſubſtances, ſo that their 9 8 fe juice may 
come out; but if they are more fleſhy and hard, they may then be boiled in Wn 
water, and ſo become a ſoft pulp, as is often done in pears and apples: but 
if the ſubje& be dry, ſtrong and tough, let it be _ bruiſed with wa- Wl 
ter, and fo brought to a pulp, as in tuberoſe, and bulbous roots, not | 
to " 
AIG he ſubjects of the third claſs are to be bruiſed, whilſt freſh and 
icy, to a pulp along with ſo much water, as may make the pulp thin, and 
dilute z and this is all the tion they require. 
19. If the ſubjects of the fourth and fifth claſſes are too thick a 
ves, they require to be diluted with ſuch a quantity of water that 


weak, and a well fermented liquor be required from them, the juices 
(a) See Philoſoph. Tranſact, No. 142. p. 1096. and * Pure, de in fermentation. * vie 
2 ; W 
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nue they are freſh, and before they have ſuffered fermentation, muſt be 
ä boiled over a gentle fire, in a wide and ſhallow veſſel, till they acquire the 
| TS requiſite thickneſs, otherwiſe they would ſcarce ferment, or afford much 
HE fpirit. But when they are too thick, they are to be let down with water, 
; to the ſtandard above-mentioned, otherwiſe they ſcarce afford any ſpirit. 
Dry ſugar remains unchanged in the hotteſt air ; but if brought tothe thinneſs 
of freſh cream, it ferments violently, and becomes a liquor exceeding full of 
ſpirit: (a) and the ſame holds of honey, &c. | | 
= 18. We are next to conſider what quantity of ferment is requiſite to be 
added to the fermentable bodies abovementioned, when prepared for fer- 
mentation, that the operation may ſucceed the better. And here we are firſt 
to obſerve that the preparations of the firſt claſs, when reduced to malt, 
E ſcarce require any f&fment in the ſummer, but then ſpontaneouſly, and ſome- 
times too ſtrongly fall into fermentation ; but in the winter they require the 
addition of ſome ferment, and the aſſiſtance of heat to make them ferment 
quick. If therefore they are kept in a warm place in the winter, they re- 
quire leſs ferment, and for this purpoſe a ſmall addition joe is ſufficient 3 
eie CIS ion o —_— r, 
or twice the quantity of baker's leaven. The ſubjects of the ſecond 
ſcarce ever require any ferment, unleſs the weather be too cold; and if the 
fermentation proceeds flow on this account, let a little yeaſt be added. 
The ſubjects of the third claſs alſo readily ferment in the ſummer, if the 
weather prove hot; and in the winter, if the fermentation iſhes, it may 
be quickened by the addition of honey or fugar, as was ſufficiently ſhewed 
under the ſeventeenth proceſs. The ſubjects of the fourth clafs very ſel- 
dom require any ferment, and in hot weather, can ſeldom be kept from fer- 
menting, or moderated therein, „ —.— the heat is great, and the 
the 


fruit well ripened. The ſubj h claſs alfo require no ferment, as 
being rather — they only require an artificial heat to be 
raiſed, — always equally to the ſame height; whence we learn that 
ferments are 
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—— and properly dilated with water, in the matmer above-mentioned, 
them be put into a cafk of oak, where the like liquor before had firft 
fruſhed its fermentation ; ſo that the caſk may remain well impregnated there- 
with. Set it in a place where the heat is raiſed between fixty and ſeventy 
degrees, and leave the bung-hole open, that the air may freely enter and 
— hah or only cover it with a linen cloth, to keep inſects from 

in. : | | 4 
20. If we take ve laſs bodies, and them upright in a 
aan i i RAO 
little fire placed below, and then three fourths of them be with a crade 
fermentable matter, well prepared for the operation, the orifice being ſlightly 


== 
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(@) 

the ſyrups : which will ſometimes ferment or a ſpirit to advantage in ang moderate time, 
violently in hot weather; but to makb a ſolu- 4 great degree of heat be uſed. 

tion of ſugar or honey, ſo ſtrong as is here 


— than is commonly imagined. | F | 
19. After any of theſe fermentable bodies, therefore, have been fo pre- 


1 ſuppoſe the author has his eye upon mentioned, is not the way to-obwin' a” wie, 
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covered with a cloth, and a heat between fixty and ſeventy degrees, ke 
up even in the winter ſeaſon ; it will be pleaſant to obſerve the ſeveral +2 
ces of fermentation, and which always obtain, and may be obſerved 
in the following manner. (1.) The whole maſs at firſt reſting; and poſſeſ- 
ſing a certain ſpace in the veſſel, graduall ins to ſwell, riſe, rarify, 
conceive an inteſtine motion thro? its whole y, acting upwards, down- 
wards, and fideways, in ſtrange circumvolutions, without ceaſing, tho' with 
a different force: in the mean time, bubbles being every moment formed in 
every part of the maſs, and conftantly endeavouring to riſe up, where they 
burſt with an hifling noiſe, and often break in the mid-way. Hence the 


whole maſs froths, eſpecially on the ſurface, whilſt at the ſame time there 


is diſcharged, with an audible ebullition thro? the whole body, a certain 
-and tartiſh ſpirit, that ves acrimonious to the noſe, ſurpriſingly elaſtic, 
7 any veſſel by 
its great exploſive in which reſpects, no other 23 ſo far as I know, 
can be com therewith. And hence the great Helmont thought proper 
to give it the name of wild gas. (a.) In the progreſs of this action, all the 
fermentable groſſer matter of the maſs begins to riſe at the top, and ſeparate 
from the other liquor below, ſo as to collect into one thick ſpungy cruſt, 
exactly covering the liquor underneath, keeping in the more active parts 
ing, and 


thereof, and returning them downwards ſo as to prevent their exhaling, 
. pay re before they have performed their effect. And now it is 


pl 


this cruſt is highly aſſiſting to the due performance of fermentation. (3.) In 
E. fermentable of the mixture are 


wards and downwards, form bubbles in and about themſelves, and by 
means thereof, are again raiſed to the top, where the bubbles breaking, 
they again fall downwards; and when they have done thus for ſeveral 
P ___ at length remain quiet at the bottom; and 
e ee es do the ſame; ſo that after ſome continuance 
hereof, it frequently happens that the whole u cruſt, now growing hea- 
vier, or leis rarified, on account of the ſpirits Ab inks of a udden 
downwards, but ſoon after rolls upward almoſt entire, with a ſurprizing 
and ſcarce credible force, unleſs it were ſeen. And now after the whole 
upper. cruſt is entirely conſumed, and fallen to the bottom, the fermenta- 
ton ceaſes, tho* the ſame of heat be continued ; at which time the 
liquor becomes tranſparent, thin and light, floating over the fæces remain- 
+ £8 ing 
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at the bottom. (4.) Hence in every true fermentation, the ferment- 
oy matter is firſt always uniformly mixed, then ſeparated into two parts, 
or a thinner fluid below, and a thicker cruſt at top. This cruſt at top, ſo 
long as it remains there, is called the flowers of the fermentable matter, and 
is one of the moſt proper and immediate ferments. Next, in the ſecond 
ſage of fermentation, the liquor is ſeparated into three parts, viz. the flow- 
= ers, a middle fluid, and a matter beginning to fall, and collect at the bottom, 
= called fæces, or lees ; being the more groſs and ponderous part, exhauſted of 
all the principles that occaſion fermentation. irdly, In the laſt ſtage of 
fermentation, the matter is again ſeparated into two parts; the upper, a clear, 
thin, pure liquor, called wine ; the other a groſs matter, lying at the bottom, 
called lees, or the mother of wine. (5.) There is nothing more extraordin 
in this fermentation, or that deſerves more carefully to be obſerved, than 
the ſurprizing wild ſpirit, which violently breaks out in the ſtrength of the 
operation; as I do not remember that ſo immediate, mortal, and ſubtile a 
h iſon has been hitherto diſcovered ; for if a large veſſel, full of the beſt 
| — muſt, now in the height of its action, ſhould diſcharge its con- 
denſed ſpirit throꝰ a ſmall orifice made in the u rt of the caſk, and a 
ſtrong healthy man ſhould draw in at his noſirlls the vapour collectedly iſ- 
ſuing out thereof, he would inſtantly fall down dead, without any diftem- 
or if he received but little thereof, become apoplectic; or if ſtill leſs, 
e would remain an ideot his whole life, without common ſenſe, or become 
paralytic. And the ſame accidents befal thoſe, who imprudently remain long 
in ſuch wine-vaults, where wines ar e fermenting in the vintage ſeaſon, if the 
vaults remain ſhut up. For which reaſon they are obliged to air theſe places, 
by ſetting open the windows, lighting a fire, and admitting the wind, as 
is every Where well known. It is alſo related, that a ſpirit has been drawn 
from ſugar, and the ſcummings thereof, firſt diſſolved in water, and then 
fermented 3 which ſpirit being received in a very ſmall quantity into the 
lungs, inſtantly ſto all reſpiration, and gave an intolerable aſthma (a). 
Hence phyſicians ſhould conſider what effect ſuch liquors may have in the 
body, as are drank in a ſtate of fermentation, or that ſpirit which in the 
ſummer ſeaſon is generated in a hot body, by too free an uſe of ripe ſummer 
fruits, if prevented to eſcape by any convulſion, or conſtriction of the ſto- 
mach : whence theſe fruits would acquire and exerciſe a violent elaſticity 
and acrimony in ſo warm a place. And hence a conſiderable quantity of 
this poiſon remains in ſpirit of wine, the vapour wherecf, when long 


and largely received at the noſe, produces a high degree of inebriation, 


which is but a lighter apoplexy ; and if drank too freely, it principally hurts 
the brain, the nerves, their functions. In the mean time, it is uncer- 
tain whence this ſpirit proceeds: it is doubtleſs the creature of an active 
and immediate fermentation, nor do we know that the ſame thing is pro- 
duced by any other cauſe. We cannot underſtand how it ſhould occaſion 


death, without cauſing any diſeaſe, or producing any apparent alteration in 
(a) See Phibol. Tranſ. abridg. Lawth. vol. II. p. 635. 
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the brain, cerebellum, nerves, pom erode As ſoon as the fermentation 
is finiſhed, it is proper to cloſe the veſſel, and let the fermented liquor 
ſtand for ſome time upon its lee; a great part thereof will thus be conſum- 
ed, and aſſimilated by the liquor, which will now become ftronger, and 
richer in ſpirit, than before, eſpecially for the uſe of diſtillation. 
21. The time required for the perfect finiſhing of fermentation can ſcarce 
be exactly determined, as being different in different places, and according 
to the ſeaſons of the year, the difference of heat, winds, and the ſubject it- 
ſelf. The juice of the tree in Africa finiſhes its fermentation in a few 
hours time. In likewiſe this operation is preſently over; but in the 
northern countries it proceeds flower. In the heat of ſummer it ds 
quick, but in winter more languidly. It is promoted by the ſouth wind, 
and retarded by the north. The juice of grapes and ſugar ferment with 
ſudden violence, but other ue more flowly, It is however eaſy to know 
when the fermentation is fini viz. when the whole ſeries: of the phæno- 
mena above defcribed, has ſucceſſively ap „and is at length ſponta- 
neouſly gone off; at which time the veſiel is immediately — ſtopped 
down, and the fermented liquor kept upon its lee; otherwiſe the fpirit 
produced in the fermented liquor w ſoon exhale, and leave n 
uſeleſs fluid behind: but if the liquor be kept quiet, in a well cloſed veſſel, 
it gradually becomes more ſubtile, pure, and ſpirituous. Thus the freln 
expreſs d juice of grapes may be inſpiſſated by boiling without diminution to RS 
its virtue ; but when fermented and expoſed, even to a cold air, it preſently 
loſes all its ſpirit. | 
22. The — thus obtained, by a perfect fermentation, has, in all ages, 
amongſt all nations, and in every been called by the name of 
wine, from whatever ſubject it was : but the common nature of all 
wines is known by the fo 55 figns. (1.) It has the faculty of inebrut- 
ing, or altering the actions of the ſpirits, and animal functions, by exciting, 
| ing, animating, and exhilarating the perſon, diſpoſing to mirth, el BY 
nce, poetry, dancing ; at length it raiſes the latent paſſions, diſcloſes 
— afterwards diſturbs, weakens, and deſtroys the external and internal 
ſenſes, and voluntary motions; ſo that neither the hands, the feet, the 
or the mind, can now perform their office; and thus it brings on 
fleep, the palſy, the apoplexy, and at laſt death itſelf. And this is e- 
ſteemed the ar virtue of wine; nor am I hitherto. acquainted with the 
lke in any other ſubject. For the caſe of henbane, tobacco, op- 
um, thorn- is very different, when they affect the brain. And 
this virtue is nearly the fame in all wine; for malt-liquor, mend, cyder, 
„the wine of gooſe-berries, grapes, and other berries have always the 
when properly. made ; fo that this ſurprizing power is peculiar! 
owing to the efficacy of fermentation alone. (2.) This operation 
| changes the relaxing, reſolving, ſaponaceous, cooling, and generally pury: 
ang virtues of vegetable juices, into ſuch as are ing, coagulating, 
drying, and heating. Thus all farinaceous ſubjects mixed with water, into 
a thin pappy maſs, the freſh infuſion of malt before fermentation, hydro- 
mel, ſyrups made with ſugar, a ſolution of manna, or the pulp of caſſu in 
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water, the recent expreſs d juices of ripe ſummer fruits, and the ripe ſum- 
mer juices of fermentable plants all of them, when tifully 1 5 5 

ve flatulent, cold, purgative, and weakening; but when properly fer- 
mented into beer, mead, and wine, they have quite contrary virtues, or 
an entire new ſet which they had not before. Thus the rich juice of per- 
fectly ripe grapes is a violent diſſolver of the animal juices, and, when drank 
immoderately, often occaſions a mortal bloody- flux. The inſpiſſated de- 
coction of malt, when plentifully drank, has the fame effect; but make the 
former into a ſtrong old wine, and the latter into a ſtrong old beer, or diſtil 
a brandy, or ſpirit of wine from them both, and thus remedies are obtain- 
ed for the preceding diſorders. (3: It is a very peculiar property of this 
fermentation, that it produces, from the fermented liquor, a certain ſpirit 
which is convertible into lucid flame, and yet may be perfectly mixed with 
water, This ſpirit is of a very different nature that wild one above 
deſcribed, which ſeems to be generated in the a& of fermentation, but after- 
wards loſt. The ſpirit, we here ſpeak of, has ſcarce any where its equal; 
for the volatile inflammable one, which I formerly ſaw, with no ſmall dan- 

- burſt from the retort, in the diſtillation of phoſphorus, could not be di- 
Fated, and extinguiſhed with water; and that which flies off from human 
excrement, long kept in a large quantity, and in a cloſe place, where the 
matter is highly putrefied, and which upon the approach of a candle turns 
into a violent and dangerous flame, ſeems indeed of the ſame nature, but is 
intolerably fetid. So again, when oily matters, diſtilled with the utmoſt 
violence of fire, afford white bluiſh fumes, theſe alſo catch flame upon the 
approach of a candle, but return to oil or phoſphorus, that will not mix 
with water: ſo that, when all things are well conſidered, I do not hitherto 
know a liquor that will abſolutely, and, as it were ſpontaneouſly, mix with 
water, and at the ſame time remain convertible into pure flame, except this 
one — by fermentation. (4.) We have already explained in our 
. proceſs, the manner of procuring tartar, tho' this is not afforded by 
all forts of wine, nor even the beſt malt liquors, nor mead, and many other 
ſorts of wine ; but from whatever vegetables it is obtained good and pure, 
it is only thus produced after the wine has perfectly - finiſhed its fermenta- 
tion, and is become throughly fine and bright. | And hence I always eſteem- 
ed tartar as the production = fermentation, and think p to call it the 
eſſential oily ſalt of wine ; with care to diſtinguiſh it well the lees of 


medicinal virtues of the ſubje&, as appears by comparing our ſixteenth and 
ſeventeenth proceſs together; for the cohobated water of roſemary differs 
extremely, and in every 55 gt from that prepared by fermentation with 
honey. The freſh.expreſs'd juice of ripe I grapes has a very ſweet 
taſte ; but when perfectly fermented, and ſuffeted to reſt: in the caſk, it 
taſtes gratefully tart and pungent. ' Other wines, not perfectly fermented, 
but ſtopped before the operation is fully ended, remain ſweet z. but then eaſily 
fall back into a new fermentation, and, when that is finiſhed, turn ſour. 
Aloes and Colequintida are obſerved by Madelius, to loſe their bitterneſs upon 

Q 2 fermentation. 


wine. (g.) There is here a ſurprizing change of the' ſmell, taſte, native and 
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ed into the air by the fermentation 
now every where practiſed. But the ſaliva, blood, and urine of the animals, 
that daily take in theſe ſpirits, ſcarce afford any by diſtillation ;: and yet there 
is no where any want of freſh matter to Oy by the help of fer- 


- vinegar, which 
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fermentation (a). I my ſelf have produced very pure ſpirits from malt l. 


quors, mead, cyder, wheat, and grapes, and conceive no difference could be 
Wund between them. (6.) This new odour, taſte, and virtue may be pro- 
perly called vinous, and is generally attended with a tartiſh, heating, unc. 
tuous property, along with ſomething of the malt, honey, or ſugar. (.) 


"Theſe ſpirits are produced, either from a matter before of a very different 


-nature, or elſe from the oil 'of the ſubje& : the latter ſeems very probable, 
but then it may be aſked, what oil it is? Chemiſts generally ſay the 
eſſential oil; but I do not perceive by what experiment they prove it: for 
the preſiding ſpirit, which conſtitutes the eſſential oil, is loſt in the fermentz- 
tion; beſides much oil remains in the matter after it is fermented, and even 
after it is diftilled for its ſpirit z but I could never bring the remainder to 
ferment afreſh, nor by any art produce any more ſpirit from it. So that in 
every fermentable ſubje& there is only one determined part fit for produc. 
ing ſpirit, and that only in a certain quantity, by fermentation: and' diftila- 
tion; and it is impoſſible to procure more. But this alſo muſt be conſidered, 
that pure white-wine, when the fermentation is perfectly finiſhed, produces a 
white tartar, which is full of a perfectly inflammable and penetrating oil, tho 
no inflammable ſpirit, ſuch as wine plentifully affords, can by any chemical 
experiment be drawn from it; whence it appears, that the matter converti- 
ble into this ſpirit by fermentation, is ly peculiar, whilſt yet an im- 
menſe quantity thereof is continually eee, conſumed by ani or exhal- 

which produces theſe ſpirits, and which is 


mentation: this deſerves to be well confidered. Fermentation alſo produces 
ſomething ſaline, as appears by the acid, which is conſiderably volatile, tho 
leſs fo than the fpirit 3 for a volatile, acid, and unQuous ſalt, is produced in 
dig not appear in the matter before it was fermented. The 

ww alſo acquires ſome what of this volatile acidity in the fermentation ; 
nce the oils and ſalts of fermentable- ſubjects ſeem to be ſubtilized; vols 
-tilized; united and conſumed in a certain proportion in fermentation. For 
if roſemary, without being fermented, is diftilled with water, it affords an 


oil, having the true ſmell and taſte of the plant, and a white water impreg- 
nated with the ſame virtues; but if fermented with honey, and 5 


led before the fermentation is finiſhed, it affords a white water, thick, 
opake, and unctuous, rich in the virtues of the roſ „ with ſome dil, 
thoꝰ leſs than before, ſwimming on the water. Laſtly, it the fermentation 
be perfectly ended before the matter is diſtilled, it affords a pellucid-fpirit, 
that mixes with water, and abounds in the medicinal virtues of the plant, 
vhilſt no oil of the eſſential kind any longer appears. (8. ) The ſpirit produced 
by fermentation, participating of an oily nature, becomes more volatile than 


water; whereas the eſſential oil, before the fermentation, was not ſo volatile 


as 


ccc w 
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as water; but the vegetable, by means of a gentle heat, might be deprived 
of all its water, without ſuffering any oil to riſe at the ſame time. 

23. The things that promote fermentation, or tend to the better performance 
thereof, are theſe; (1.) Reſt in the fermenting mals, that the ſkin, formed on 
the top, may remain unbroken z for if this were to be continually. ſtirred 
in, and mixed among the ↄther matter, the effect of fermentation would not 
be produced. (2.) A free admiſſion and emiſſion of the common air, which 
alſo requires to be intimately mixed in the ſubject, either by treading, knead- 
ing, or preſſing; and without this admiſſion the fermentation will ceaſe. 
(3.) The warmth before directed, viz. that between fixty and eighty degrees 
at the moſt, (4.) It is faid alſo, that the {pri and autumn favour the 
operation, whilſt the plants flouriſh, which ed the wine ; and hence 
wines are ſaid to grow eaſily ropy, and ferment afreſh in theſe ſeaſons. 

24. The things which check or hinder fermentation are chiefly. theſe, (1.) 
The acid fume of burning ſulphur, received in a large quantity at ſeveral 
times, and ſhut up along with the air, remaining on the top of the ferment- 
ing liquor. For if the whole caſk be firſt penetrated, and filled with the 
fumes of burning brimſtone before the fermenting liquor is put in, and then 
the empty part on the top be well filled with the ſame, and the veſſel now 
cautiouſly bunged down, the fermentation will be 1 1 49 and if after ſome 
time it ſhould begi in from the prevalency of its own cauſes, it may 
again be ſuppreſed by the ſame fumes. And the ſame end is obtained by 
mixing a large quantity of any powerful acid with the fermenting matter, 
as the acid ſpirits of alum, nitre, falt, ſulphur, or vitriol ; tho* theſe at the 
ſame time ſpoil. the fermenting liquor. (2.) Alcaline falts, alſo, if added in 
a large quantity to fermenting liquors, immediately excite a. greater effer- 
veſcence, which preſently ceaſing, all-farther fermentation is ſtopped. But 
here alſo the fermenting liquor is ſpoiled, ſo that it can ſcarce again be 
brought to ferment, tho? it may to putrefy ;, and hence it appears that alca- 
lies reſiſt fermentation, more than acids, by 1 or 3 the 
nature of the whole acid part. (3-) And hence all thoſe things w ich de- 
ſtroy acidity by drinking it up, hinder fermentation, after a ſhort efferveſ- 
cence, if mixed therewith in a proper quantity: thus chalk, coral, crabs- 
eyes, pearl, teſtaceous ſubſtances, iron, lead, and tin have this effect. (4.) 
The ftopping up of the containing veſſel fo cloſe, that nothing may eſt 
or enter, provided the veſſel bet 
confined liquor. This. is manifeſt in new malt-liquors, which when in- 
cluded in ſtrong bottles, well ſtopped down, and afterwards receiving 
the air, for ſome time excluded, it turns the fermentation into a violent 
efferveſcence, which exerts a very great force: and the ſame is every where 
found in caſks; for the fermenting liquors, and the fides of the contain- 
ing veſſel, 5 act upon, and preſs each other. (gj .) Too great a de- 
gree of cold likewiſe tops all fermentation, which can ſcarce go forward 


with leſs than thirty fix of heat. (6.) Too great heat, which if it 
exceeds ninety degrees, rather diffipates and throws off the active principles 
of fermentation, than excites and promotes them; , whence a ſtrong exha- 


lation, performed with a greater heat, renders. the fluid fo thick, as perfectly 
2 f unfits 


o ſtrong as not to. burſt by the force of the 
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" £3 for e But boiling has this effect much ſooner ; ſo 


that the moſt perfect juice of t could not be kept from ferment- 
ing, loſes by Lets ballng all 2 NG fition to fermentation, and afterwards 
remains a quiet maſs, unchanged for years. (7.) The extraction of the 
elaſtic air, by means of the air-pump ; in which ſtate none of this mo- 
tion is exerted. (8.) And ay, a violent compreſſion of the ſame air, with 
the fermentable matter, entirely prevents the origin, and ſtops the progreſs 
of fermentation. X | 

- 25. When the liquor is perfectly fermented, it ſhould be put up al 
with its flowers and lees into very cloſe and well filled veſſels, and ſuffi 

to ſtand for ſome time in a cold quiet place, where having thus produced 
more ſpirit, the whole becomes fit for diſtillation; in order to which, the 
liquor is by motion to be mixed along with its lees, becauſe it thus affords 
much more ſpirit ; hut then care muſt be taken in the diſtillation, that the 
lee does not faſten to the bottom of the fill, and there ſcorch and burn, ſo 
as to make the whole empyreumatical ; it is therefore to be kept movin 
with a ſtick till it is ready to boil, whereby the lees will be equally mix 
among the liquor, and the great Heat, by its motion, prevent the ſepa- 
rating of the thicker parts from the thinner : and thus all the ſpirit may 


de advantageouſly obtained both from the liquor, and the lee, without dan- 


ger of burning. And if the fermented liquors be ſuffered to reſt for ſome 
time before diſtillation, there will be leſs danger of their boiling over; but 
when committed to the ſtill, as ſoon as the fermentation is over, the remain- 
ing force of the late fermentation often carries up the boiling liquor with 
violence, and ſo diſturbs the whole operation; for which reaſon the operator 
muſt proceed cautiouſly at firſt, 

26, The W i el tend to prevent burning. (1.) The ſides 
and bottom of the ſtill may be ſmeared over with ſome unctuous matter 
before the liquor is put in. (2.) The whole may be kept continually ftirred 
till the heat begins to mix it, and thus by the motion prevent the thicker 
part from falling and fixing to the bottom. (3.) Nothing more effectually 

ts this burning than the previous boiling of a little water ftrong]y 

the ſtill; and whilſt this is in hand, immediately pouring in the liquor to 

be diftilled ; for the hot vapour, filling the cavity of the veſſel, prevents the 
fermented matter from ſticking to the ſides. 

27. If, according to this direction, the whole fermented matter, with its 
flowers, clear liquor, and its lees, be thoroughly mixed together, and then 
diſtilled, a ſpirit will be obtained. 

28. When the matter is almoſt ready to boil, its firſt violence is to be 
guarded againſt, for which purpoſe one third of the ſtill muſt be left 
empty, and the mouth of it covered with a thin linen cloth to be kept 
fixed by the head; then the fire is to be ſo regulated, that one drop of liquor 
may juſt follow another, by which means the diſtillation will proceed with 
ſafety ; and being up for ſome time in this manner, it may afterwards 
be ſomewhat increaſed with caution, ſo as commodiouſly to raiſe all 5-4 
rit ; but the thinner and clearer liquors, ſuch as mead, wines, and old malt- 
drinks, do not require ſo much caution ; but all mealy ſubjects, diſtifled 5 

mediate 
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mediately'after fermentation, require the utmoſt care: the former therefore 
may from the firſt be diſtilled, ſo as that the ſpirits may run in an almoſt 
continued ſtream from the worm. a | 

29. Whilſt the operation is performed, in the manner above deſcribed, 
the liquor that firſt comes over proves ſharp in the mouth, heating, pun- 
gent, of a particular taſte, called by the name of ſpirituous, and extremely 

netrating. It is alſo highly fluid, and volatile, ſo that few liquors are 

own to exceed it therein, or ſcarce any beſides the pure alcaline ſpirit, the 
ſmoking ſpirit of tin, Glauber*s ſpirit of nitre and ſea-falt, and true vo- 
latile alcaline falt. When this liquor is ftrongly heated by fire, it a 
takes flame upon the approach of a candle, and burns nearly all away; it 
occafions drunkenneſs, jon, and the xy ; but in a ſmall doſe 
wonderfully raiſes the ſpirits ; by its heat, it tly cures punQures, lace- 
rations and pains in the nerves; it preſerves from putrefaction all — * 
and animal bodies that are put into it, only changes their colour a little. If 
a little pure ſugar be diflolved in it, before it is perfectly free from all its 
hlegm, it makes a limpid liquor, that preſerves the tendereſt ſubſtances, If 
t be diluted with water, and applied in the manner of a warm fomentation, 
with a little ſal· ammoniac and vinegar ; there is ſcarce any thing better for 
reſolving coagulations, diſcuſſing tumours, ſtopping gangrenes, ſeparating the 

reed parts and drying up e humours, that run off too faſt. It is cal. 

nts Of | | 

. 1 wks all this ſpirit is come over, the remainder be urged with the 
fame fire, in the ſame veflels, there follows a leſs volatile, acetous, acid, 
aſtringent, cooling, nauſeous and foul liquor, leaving at the bottom a thick 
feculent matter, which can never after, by any art, be brought to ferment again, 
nor to afford any more ſpirit, tho from its thickneſs, one might eafily ex- 
mp and if this remaining maſs be treated with a ftrong fire, it af- 


a fetid amatic oil. 

31. If all — be dried, and afterwards burnt in a naked 
fire, it affords faline aſhes, from whence a fixed, and ſomewhat alcaline, or 
truly alcaline ſalt may be obtained; after the fame manner as under our 
fifth, fixth, ninth, tenth, twelfth, and nineteenth proceſſes; - whence it is 
plain that the moſt perfect fermentation cannot volatilize that matter of ve- 
getables, which is fixed by burning in the fire, and which might be converted 
into eſſential ſalt, according to the ſeventh and eighth proceſſes. 

: 35 This is 1 _ true hiſtory of fermentation, delivered in a che- 
mical manner. ve fo far explained its ſubjects, aſſiſtants, impediments, 
cauſes, manners, actions and effects, that, perhaps, there is no — - 
fical action fo clearly and diſtinctly defined, and fo accurately ſeparated 
all others, as this'is. Hence, I preſume, the reader wilt beware of con- 
this action of nature, with any other different from it, to prevent 
a confuſion of terms, and thence of doctrine. And thus medicine wilt be 
freed from fo many and trifling fictions of the effects of imaginary ferments, 
wherewith the learned chemiſts have diſturbed and oppreſſed it. Thus 
the phyfical hiſtory of animals and foſſils will be purged feet ſo -many opi- 
nions of fermentations ineffectually introduced, as being an operation _ 
2 perform 
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there. It ſeems only to begin in the firſt paſſages of animals de- 
ined for the production of the chyle, and in ſuch creatures as are ſup- 
rted by fermentable foods and drinks; but ſoon after breaks off on a 
Baden! tho' in a few diſtempers, it may perhaps be continued farther, even 
thro? the inteſtinal cube. The maſters in alchemy have alſo been too 
licentious, and wandered too wide from one or two reſemblances, till they 
declared that metals fermented. Every operation in arts ſhould be ſtrictly 
limited by its individual popping which conſtitute the 3 nature of 
the action; for thus, upon ly hearing the mention of the effect, the at- 
tentive mind immediately underſtands what ought certainly to happen. 
rg the _ _ to prevent confounding this operation with 
cences, ebullitions by or the ion of es, 

5 y putrefaction of vegetabl 


PROCESS XLIII. 


Meal and malt mixed with a a ir] quantity of water, and fer- 
8 mented. 


AVING laid down the general doctrine of fermentation, we proceed 
to deliver certain examples, that ſhew the manner wherein nature and 
art proceed. There are therefore two ways of working, the firſt whereof 
a drink, or wine, from corn, and thence a ſpirit of wine ; the other 
dratly produces —U—ů4—ͤ—1— as it is uſually produced from 
malt-hquors, 
The firſt manner is this 3 they pour hot water upon ground malt, mix 
them well together, and let them ſtand to infuſe warm for three or four 
© hours, by which means the malt imp the water with its flowery 


« part, contrary to what the meal of natural corn would have done. The | 


< infuſion, being now drawn off from the remaining malt, is boiled up to 
< the requiſite thickneſs; this decoction has an emollient, laxative, _ 
ing, cooling, antiphlogiſtic virtue. If, after it is cooled, and ſet in a 
© warm a proportion of ſtrong yeaſt, or lees, be added to it, and the 
« veſſel be kept open at top, there ariſes a violent fermentation, which be- 
ing finiſhed, and the liquor diretly ſtrained cold, thro* a cloth into a 
6 that is afterwards cloſely bunged down, it thus becomes excellent 
< malt-drink;z but to make it keep the longer, a certain quantity of the 
< bittereſt herbs is boiled therein, which prevents its ing ſour. If the 
© decoction be made ſufficiently thick by boiling, moderately im 

with the bitter plants, perfectly fermented, kept in well-cloſed caſks 
ſet for a long time in a vault, and be afterwards diſti there firſt comes 
over as excellent a ſpirit of wine, as can Ap any real 
„wine z as ing extremely fragrant, and without any ungrateful odour. 
© And this Tow by experience found, that ſuch a kind of malt-drink 
© ſcarcely differs from the moſt wine; and have wondered, that 


* in alt the ages, of which we have any notice, it ſhould have been * 
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C _ maſs will be 


| © the fire is now to be increaſed, and the matter 


The Practice of ChytMiIsTay, 
t and uſed. Diodorus Siculus (a) * Ofrris taught a way, where 


« wines are wanting, of preparing a from barley, not much inferior 
to wine in —— and pleaſantneſs. Herodotus (b) ſpeaks of a beer, or 
vine made from barley. Tacitus (c) of barley or corn ſteeped or prepared, 
© ſo as to reſemble wine. And Aetius (4) ſpeaks of barley ſteeped till it 
« ſprouted, then dried along with its ſprouts. 

The ſame operation is performed in the common method thus. Take 
« fourteen of the flower of malt, and ſeven pounds of rye flower, 
© mix them very well together, for a conſiderable time, with hot water, till 


the liquor becomes moderately thin; then pour it 'into- an oak caſk, and . 
ſet it into a wooden cheſt, as formerly mentioned, that it may be kept 
in a warmth equal to that of ſummer: it will thus ferment ſtrongly, and 


ſhould ſtand till the cruſt form'd at the top, during the fermentation, be 

fallen to the bottom; then cloſe the veſſel, and leave it fo for ſome time, 

© by which means the liquor above will be clear, and tartiſh ; whilſt a 
Grand at the bottom, tho* not clammy, but fit for 


PROCESS XLIV. 
Honey diluted with water, and fermented. 


Ly 


S- NILUTE honey with ſuch a proportion of . that the ſolu- 


tion may ſupport a new laid egg on its ſurface; this is called hy- 
* dromel, Fill an upright caſk with it, ſo as to leave the tap-hole, which 


3 i « is now at the top, open; place the caſk in the wooden cheſt, and — 
HH in to 


* conſtantly heated to ſeventy degrees. The liquor will ſoon - 
ment, with all the ſigns of fermentation ; let it continue thus till the _ 
ration is entirely over, when the liquor will have a ſweet ſpirituous taſte, 


| 4 © and is to be kept in a cloſe veſſel, under the title of mead, or metheglin. 


PROCESS XLV. 


lation. 


; 8 Malt and meal fermented, as in the forty-third proce afford an in- 
1 by difillt 


flammable ſpirit, and a vinegar, 


=_ * POURa pint of boiling water into the ſtill, light up the fite, that the 


* water may continue ſtrongly boiling, then in the malt and 
meal fermented according to the forty- third proceſs, after they have by 
* ſhaking been well mixed together, leaving a thi — of the ſtill empty; 

b 5 ept frequently ſtirring 
* with a tick, to prevent the groſſer part from adhering to the hottom, and 
to continue the maſs well mixed. hen almoſt ready to boil, clap on the 


(=) Dioder. Sicul. I. 1. | Herod, in Extery. B, G- d 00 8c Ne 
(lf ä i mareh. Germans, ow © At. r et hf 
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ail head, e eee, 4 


roughly hot, \ 95 yg at ang 
and thus a limpid, thin, will be obtained. As lo 
ee Labor under the title of 


© corn-{pirit: after all this is come over, there follows a tartiſh, — 
© nauſeous, white liquor, which has nothing ſpirituous, or hot to che taſte 

© and if farther urged, begins to ſmell ſetid. 

. +./This firſt liquor is that e before deſeribed, in the hiſtory of 3 
e e 02869 eee eee | 


\PROCESS XLVI. 


Maid ed, make ared bs fermentation, 22 to the 7 proceſs, 


flommable ſpirit, and 4 vinegar, by diſtillation. 


6 AKE mead prepared according to the forty-fourth proceſs, and 
T kept in 12 and diſtil as above: tho' as this is 
* flatulent, or exploſive, it requires leſs caution than the former. An ex- 


« cellent ſpirit of wine - wil firſt come over, not to be CIS from | : 


that of real wine; and the time it continues to run muſt be obſerved, that 
- © this ſpirit be kept ſeparate. When it is all come off, if the receiver be i 


* ns, another watery 1 white, ungrateful liquor will follow,” 


| ; The uſe, _ 
e of the diftiietion of e from. fe- | 3 . 
mented — = 890 = proper cautians required. Ie gas 4 


alſo the remainder of the mead after the = | 3 


> drawn of, contains fomething nutrimental ; and the caſe is the 
in beer. But ——— be artificially treated, according to the proceſs of | 5 
fermentation, it cannot be made to ferment but it will grow ſour and ñ̃ 
vapid, without turning vinous ſo as to affo ac fe ſpirit: and thus it gra JF 
dually corrupts more and more. 4 


PROCESS XL VII. 


Ne reftification of the ſpirituous liguors produced by forms weation. 


T8 any fermented ſpirits that have been once diſtilled, and dus 

them over again, r and obſerving o 

the fire ſo as to make the liquo boil, or a ſlender ſtream io 

200 from the worm: and ts a fps, , and fragrant liquor will 

<. firſt ariſe, having the taſte of ſpirit. the receiver bs often change 
in order to taſte whether the ſame ſpirit continues to come over, and keep on 
* The or, LC; 


lach, a ſmall quanti of a certain ill- ſcented oil, w 


Derr 
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«© {onarate, and put up in a cloſe glaſs, under the title of rectified ſpirit of 
0 — 5 4 — 18 * that what comes off firſt is always he bo 
When therefore the tartiſh, white, and more aqueous liquor, begins to 
come, this muſt be kept ſeparate under the title of phlegm, and not mixed 
« with the former; it uſually comes over in great plenty, and contains but 
« little ſpirit. There yet remains, at the bottom of the till, a groſs, opake, 


Vu unctucus, acid liquor, of an ungrateful ſmell ; but as to the reſt pany 
® < aqueous, in reſpect of ſpirit. If this liquor was left upon the diſtillation of 
pure brandy, it is always red, and has a ſomewhat auſtere taſte; both the 
colour and the taſte being principally owing to the wood, or caſk, in 
which ſuch brandies are uſually preſerved; for they extract the reſinous and 
cdily parts from the wood, have not this colour, taſte, and odour, 


« when firſt diſtilled, but are then perfectly pellucid; and acquire theſe pro- 
« perties by their lying in the caſk, and loſe them again by rectification. 
The uſe. 

Hence we underſtand how theſe ſpirits may be fo purified, as to be pro- 
cured almoſt alone, or unmixed;; and the the rectification is repeated, 
the more pure they become; as always leaving behind ſome watery, acid 
phlegm, upon each repetition z whence they conſtantly become more pure 
and ſimple, tho? they ftill retain ſome water. 

Hence we learn alſo that brandies always conſiſt of ſome different kinds 
of parts; for they contain a pure ſpirit, the product of fermentation, which 
we ſhall ſhew how to exhibit alone in the following proceſs. Secondly, a 

re water, which may likewiſe be ſeparated from them alone, as in the two 

lowing proceſſes. Thirdly, a certain acetous fermented: acid, which alſo 
riſes in the firſt diſtillation of ſpirit of wine, and remains ſtrongly cleavi 

thereto, but is exactly ſeparated from it in the following forty-ninth proceſs. 

ich always manifeſts 

itſelf, when rectiſied ſpirit of wine is poured. upon dry fixed alcali, or 


| IE when the ſpirit is drawn from that ſalt by diſtillation z whence it has hap- 


pened that chemiſts, ſometimes, little attending to- theſe particulars, and 
often employing the common ſpirit of wine, have met with phenomena 
they did not expect: and theſe phænomena are often unjuſtly attributed to 
the ſpirit ; whilſt they are rather owing to the other things mixed therewith.” 
Such phenomena may be owing to other cauſes z but the ſpirit is to be aſerib- 
ed to fermentation alone. Some conſiderable chemical authors, obſerving that 
an acid almoſt conſtantly accompanied theſe ſpitits, have wrote that the 
ſpirits themſelves were acid, and generated from an acid. But if the thi 
be nightly conſidered, it may perhaps appear otherwiſe ; for when theſe 
pure ſpirits are diſtilled from fixed alcaline falt, they are totally deprived of 
all manifeſt acidity, yet are ſtill excellent and ine. I allow they are only 
produced from vegetables, that firſt turn acid by fermentation, but not that 
the ſpirits themſelves are acid, though produced from a tart ſubſtance ; 
whence we cannot truly ſay of them, that they are either acid, or alcaline, 
ra? 2 peculiar nature. And the ſpirit, rectiſied to the utmoſt per. 
on in this manner, will ſtill remain compounded. | 1 
04A. 3 ' R 2 — "PROCESS 
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PROCESS XLVII. 


Alcohol produced the ſpirits gained by fermentation, accordi 
to the n bn —— proceſſes, aui — 


addition. 


. LE T any ſpirit obtained by fermentation, eſpecially ſuch as has been 

once rectified, be diſtilled with a gentle fire, from a tall narrow glaſs. 
© body, in the little furnace deſcribed in the chapter of furnaces, till one 
© half be come over : and here the heat ſhould not be raiſed higher than a 
© hundred degrees. Let the half, which firſt comes over, be diſtilled again 


© from a clean veſſel, and repeat the operation till the half r in the p ** 


c glaſs- body appears as ſtrong as that which came over. A ſpirit, thus ob- 
© tained, is that Wen called alcohol of wine, and is accounted perfectly 


« pure, without any foreign mixture, even ſo much as of phlegm. The 3 


© ancient artificers uſed the ſame method but in different furnaces (a). But 
the exactneſs of later chemiſts has found, that ſome water ſtil} conſtant! 
© remains concealed among it; whence many experiments, requiring the uſe 
of perfect alcohol without water, have proved unſucceſsful]: but as the 
labour of procuring ſuch a ſpirit was extremely tedious, induſtry has diſ- 
covered a ſhorter way of obtaining alcohol in pany” | 

A kind of furnace was made for a bath-heat, that could not admit a 
greater heat than of 214 degrees; and herein a large ſtill was placed, and 
common ſpirit of wine poured into it, fo as to fill two thirds thereof; 


© the ftill was now fitted with a head riſing in a tall, upright, ſlender pie 2 | 


which, bending at the top, came down and fitted into the worm. 


* diſtillation, here, is ſo performed, that the water of the bath coming to 1 , 


* boil, makes the ſpirit of wine boil ſtronger ; whence the ſpirit alone being 
© able to riſe ſo high from the fire, and thro* fo ſlender a pl „continues to 
« diftil as long as any remains in the liquor; and when al the ſpirit is come 
over, the phlegm will not riſe, but the diftillation then immediately ceaſes. 
© And thus, at a ſingle operation, we may, in the compaſs of two or three 
hours, obtain as much {ſpirit as by the former method we could in almoſt 
* a month : and therefore no chemiſt can be without this furnace, who re- 
« quires a large quantity of alcohol in his operations (5). Yet upon carefully 
© examining the matter, I find that even thus a little water will ſtill remain 
mixed with the alcohol, being in the diſtillation raiſed therewith. Hence 
© I have repeated the operation, and re- diſtilled the alcohol by itſelf in this 
* ſame furnace, whereby I obtained an alcohol that appeared almoſt in 
every reſpe&, thoꝰ even this contained ſome little water. hence I con- 
* ceive, that the ſpirit, by this method, can never be perfectly ſeparated 
from the phlegm, tho*it is but a very ſmall quantity that is here left behind 
7 the colleftor of the chemical menſtruums, concerning the method of procuring 
the philoſophical ſpirit of wine. 
(2) See the contiruRtion of this furnace, in che chapter of furnaces, Fra 
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© After this therefore I took the alcohol pre by diſtillation in this 
furnace, and half filled the ſtill therewith ; then adding half a d of 
« pure decrepitated, hot and dry falt, I put on the head, carefully cloſed 
« the junctures, and left them thus together for twelve hours, in a heat ſo 
« ſmall, as by no means to make the alcohol boil, Then I dill off the 
« ſpirit, and kept the firſt two ounces apart, becauſe ſome little aqueous va- 


pour might happen to lodge in the pipe of the ſtill or worm; and this al- 


« cohol of the firſt running will eafily waſh it off, I afterwards received two 
« thirds of the following alcohol in a pure dry glaſs veſſel, and kept it 
« perfectly well ſtopped z then I drew off the remainder as before, and kept 


| © this by itſelf: there remain'd a moiſt falt in the ſtill, which had attracted 


© the water from the alcohol, and held it ſo down that it could not riſe by 
the heat of boiling water, ſo as to come over with the alcohol. And the 
« ſalt thus prepared never changes the alcohol by communicating wy thing 
« thereto; becauſe it is firſt decrepitated, and employed hot: and by this 
means I can in this furnace readily prepare a y pure alcohol for alb 
© chemical uſes, 

The uſe. 


1. The alcohol thus perfected, is the lighteſt of all fluids next to the air, ex- 
tremely pellucid, thin and ſimple, totally inflammable without ſmoke, and 
without leaving any faces behind ; it has no diſagreeable ſcent in the burn- 
ing, remains the ſame after diſtillation, is very expanſive with heat, eafily 
boils over the fire, is of a very grateful odour, and of a particularly grate- 
ful taſte ; it inſtantly coagulates all the juices of the body, except pure water 
and urine ; it hardens the ſolid parts of the body, and preſerves both the 
folids and fluids from putrefaction, or ſpontaneons reſolution ; it preſerves 
the bodies of inſects, fiſhes, birds, and other animals, ſuſpended in it, per- 
fect for ages; it mixes almoſt uniformly with water, vinegar, an nad K 


aquors, oils, and pure volatile alcaline falts; it diſſolves gummy and reſinous 


bodies: whence we are acquainted with no liquor, either natural or produced 
by chemiſtry, that will mix with more bodies. It is in particular an ex- 


q | cellent vehicle to the preſiding ſpirit of vegetables, as by means of alco- 


hol, it may commodiouſly be extracted from its own body, and be uſed 
for medicinal} and other purpoſes. The capital chemiſts, who are account- 
ed adepts, are ſuppoſed to have ſhadowed out the preparation of the ſecret 
of the philoſopher's ſtone in the artificial preparation of this perfect alcohol: 
and certainly this alcohol owes its origin to fermentation alone, and- cannot 
otherwiſe be pre 

2. In the live human body it wonderfully raifes, gratefully affects and ſtirs 
the animal, natural, and vital ſpirits, the nerves The brain, by its odour, 
taſte, and exhalation; whence it increaſes and enlarges the ſtrength, the 
ſenſe and agility; and thus by various d , at length, oecaſtons drunken- 
neſs, which both comes on, and goes off ſuddenly. It inſtantly coagulates 
the blood, the ſerum, and other juices ; whence, when imprudently drank, 
t is ſaid to have inſtantly killed the drinker. Externally applied, it dries 
ſtrengthens the veſſels, and coagulates the juices in them, where it reaches; 
by infinuating itſelf, It in a moment dries up and contracts the extremi- 
2 ties 
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ties of the nerves, which it touches, and deprives them of all ſenſe and 


motion; whence it appears how imprudently, and often unſucceſsfully, alcohol 
is uſed, either pure, or impregnated with aromatic ſpirits, and heated, for a 


fomentation; or rubbed into the parts externally, for chirurgical purpoſes, 


with the addition of camphire, or the like diſſolved in it. Caution muſt 
therefore be here uſed ; for inſtead of the ſpecious titles of vivifying, heat- 


ing, reſtoring mobility, reſolution, and diſſipation, the effects will be ſuch as 


# 
4 
EF 


we have above deſcribed, In wounds, likewiſe, and in ulcers, the applica- q 


tion of pure alcohol has the ſame effect, by coagulating, drying, and burn- : 
ing up the nerves, which it eaſes of all pain, but at the ſame time deſtroys * 
their uſe. It inſtantly ſtops bleeding by contracting the veſſels, and coagu- © 


lating the blood it touches, but then alſo it has the effects above mentioned ; | 
and he 


tho? always attended with danger, 


3. Hence we underſtand what the effects of pure alcohol are upon the parts © 


nice it becomes a ſudden, and often a powerful remedy, in theſe caſes, | 


of animals, and plants, ſuſpended in it; for if they contain any thing oily, 3 
the alcohol will diflolve it, and extract it from the matter, which therefore 


becomes ſhrunk, diminiſhed, and often wrinkled : and hence the prepared 
parts of animals often appear thus: changed. Aromatic flowers, leaves, and 
roots are affected in the like manner; but ſmall birds with their feathers on, 
and little animals covered with hard ſcales, are exactly preſerved by being 
plunged in hot alcohol ; becauſe the ſhrinking, if any ſhould I 6 here, 
18 not ſo eaſily perceived; and when they have been ſteeped for ſome time 
in pure alcohol, ſo as to be thoroughly penetrated therewith, and then dried 


in a fuck oven, and afterwards ſuſpended in glaſſes cloſe ſhut, ſo as perfect) 
to exclude the external air, they may thus be preſerved. for ages, to the un- 
ſpeakable advantage of natural and medicinal hiſtory, becauſe they will thus 1 


leave us ſpecimens, whereby the things may be known. 


4. Since therefore chemiſts and other artiſts require the pureſt alcohol on 4 7 


numberleſs occaſions, ſo that if the leaſt drop of water remain in it, the ex- 
apy would fail of ſucceſs, we ought to have ſome certain marks where- 


y to diſcover when this alcohol is perfectly pure. Theſe marks are chiefly 3 | 


the following, (1.) If the alcohol contains any oil diſſolved therein, it im- 


mediately turns milky + the addition of water, and lets go the oil. 
(2:) If it contains any acid, when a little of the alcohol is mixed with the 
[pirit of ſal· ammoniac, the efferveſcence thereupon will ſhew, that an acid is 


t, otherwiſe a ſimple coagulation will remain; and if any thing alca- 
ine be concealed in the alcohol, this will be manifeſt by the efferveſcence 
that the addition of an acid will occaſion. As for other ſalts they are ſeldom 
tained in alcohol. (3.) It is more difficult to diſcover whether any water 
concealed therein; whence the chemiſts have invented certain ways of 
trying it: the firſt whereof is repeated diſtillation, from whence they expected 
to obtain the ſpirit pure without but I have obſerved that I could 
never by this means obtain it ſo. ſecond way, therefore, is to fire ſome 
of the alcohol heated in a ſpoon, and ſuffer it to burn in a till place, where 

wind is moving; and if after the burning, no moiſture remained in the 
2 x 
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means of other experiments, which we ſhall foon relate, they ob- 
2 the water alſo, concealed in the alcohol, might at the ſame time, 
by the action of the flame, be carried into the air; and conſequently, that 
"IE this was a fallacious proof. In the third place, therefore, they took dried 
IE gunpowder, and laid a little of it in the bottom of a dry ſpoon, then pouring 
the alcohol upon it, they heated it, and ſet it on fire, and ſuffering it to 
burn out in a quiet place, if at laſt the gunpowder became dry, and took 
bre, they judged the alcohol to be pure. But this trial alſo is apt to de- 
ceive as well as the former; both which, tho? they ſhew the alcohol con- 
"ET tains but little water, yet do not ſhew that it contains none: therefore in 


"EE the fourth place, the ſureſt trial of all is to take a round chemical four or fit 
Z ounce vial, with a long and ſlender neck, and filling two thirds thereof 
> "RTF with the alcohol, add thereto a drachm of pure dry and hot falt of tartar,. 
ſhake them well together, and hold them over the fire, ſo that they may 
heat a little leſs than ſuffices to make the alcohol boil, and if when thus 
heated and ſhook they leave the falt of tartar perfectly dry, we may be 
ſure that the alcohol contains no water, or if any, not to be diſcovered by 
any experiment hitherto known, unleſs by the water collected from the 
flame of alcohol entirely burnt, of which experiment we have ſufficiently 
treated above (a). At leaſt when I have mixed this alcaline falt with alco- 
hol, allowed to be pure, I have immediately diſcovered whether it contained 
any water; for upon taking alcohol that would burn entirely away, and fire 
gun wder, yet falt of tartar being added, and growing moiſt therein,. pre- 
ay ſh that ſuch alcohol contained water: Again, upon adding a 
drop or two of water to the alcohol, wherein the fixed alcali- had long re- 
mained dry, the ſalt immediately grew moift, and appeared to run unctuous 
upon the fides of the veſſel. Hence therefore the peculiar nature of alcohol is 
ſufficiently determined by its own invariable properties ; eſpecially if we 
add, that ſuch alcohol diftilled in a alembic gives no figns of itſelf, as- 
neither like water appearing in moiſt drops, nor like good ſpirit of wine 
running in veins, but remains inviſible ; which was known to the ancient 
chemiſts, as appears by their writings. And this is the ultimate limit of 
XX fermentation ;. becauſe this alcohol can ſcarce be further petfected or changed: 


PROCESS XLIX. 
Alcohol prepared with alcalies. + 


e BECAUSE a large ity of pure alcohol is often wanted of a ſudden,, 
- © when the chemica 5 — is not at hand, and when it is not de- 

* trimenta] if the alcohol ſhould contain any fixed alcali; the induſtry of the 
=_ © chemiſts has diſcovered this method. Take a clean glaſs-body, containing 
== © common ſpirit of wine, and add thereto one third of its weight of pure 
u dry potaſh, which immediately falls to the bottom, ſhake the glaſs 


= 


= 
1 
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and 


(@) See the articles, Fire and Menſtruums. 
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andthe falt immediately own aal and begins to/:diflolve at the bot: 


tom, whilft a thin, red liquor floats above it: the more the veſſel is ſhook, 
© the more liquid the lower part of the ſalt becomes, and the more diſtin. 
« ly { from the upper liquor; nor is it ever poſſible to mix them 
: er, but upon reſting they will immediately ſeparate into two diſtinct 
* maſſes. The leſs water . ſpirit contained, the more there will be of the 
u liquor, and vice verſa, * 

| 2 eſe liquors reſt for ſome time, that they may exactly ſeparate from 
© each other, then pour off the upper liquor, by a gentle inclination of the 
< veſſel, into another clean and dry veflel ; with care to prevent any of the 
other liquor from falling in. Have in readineſs another parcel of fixed 
© alcaline falt, well dried at the fire, and put it hot into the glaſs-body con- 
© taining the former ſpirit, now decanted, and deprived of its water; ſhake 
© them together in the glaſs kept ſhut, and the ſalt that was put in dry will 
again become ſomewhat wet; continue to ſhake them ſo long till the ſalt 
« appears to diſſolve no more, but a tranſparent red liquor floats above it, 
which will be obtained the purer, the drier and hotter the alcaline falt 
was, and the longer the ſhaking was continued, After r 5 nm off the 
© liquor into a tall and dry chemical vial, and put to it a little extremely 
< dry, pure and hot fixed alcali ; ſet them together in a place heated to a 
© hundred degrees, and frequently ſhake the vial ; if the ſalt now remains 
< perfetly dry, the alcohol will be pure, but of a red colour, a mixed taſte, 
and a ſomewhat teful odour; it will alſo give manifeſt ſigns of its 
© containing an alcali by its lixivious taſte, and making an efferveſcence with 
© acids. In this ion there always appears ſome fat oil, which ſepa- 
© rates itſelf, either from the ſpirit, or the pot-aſh, or perhaps from them 
both; and this oil has an unpleaſant ſmell : the fixed alcali likewiſe here 
employed, changes its nature, and by uniting with the acid contained in 
the ſpirit, at le becomes a compound, and ſomewhat volatile ſalt. 
Hence I have found that this falt being ſeveral times uſed for the ſame 
operation, and each time dried again, at length changed as it were into 
the nature of terra foliata tartari; or at leaſt became unfit for farther ſer- 
vice as a fixed alcali: whence we have a confirmation of what was above 
* {aid, of the nature and parts of common ſpirit of wine. If the alcohol, 
thus prepared, be once diſtilled with a gentle heat, in a glaſs veſſel, it will 
be obtained ſufficiently pure, and not unfit for all the operations that re- 
« quire a perfect alcohol; ſomewhat however of an alcaline nature remains 
in it, and may be deſtroyed by carefully adding a few drops of the oil of 
« vitriol, before the diſtillation, till no more efferveſcence appears, after 
* which the alcohol will be obtained pure by diſtillation.” 


The uſe. 


Hence we learn that the procuring of pure alcohol proves more difficult 
than is commonly thought; becauſe ſomewhat acid and aqueous remains in- 
timately mixed with it in the diſtillation : and by uſing of fixed alcali, this 
allo cloſely unites with the ſpirit; whence we need not wonder, that _ 

| | 0 t 
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elegant iments, requiring the uſe of ſimple alcohol, ſhould ſo ſeldom 
— It is alſo manifeſt that fixed alcali will fit the alcohol for certain 


3 either becauſe it ſeparates the water, acid, and oil; or becauſe 
it adds ſomething of its own alcaline nature, and ſo increaſes its diſſolving 
power, All theſe particulars, therefore, are to be regarded before we can de- 
termine of the ſucceſs or failure of any experiments wherein alcohol is 
uſed. Chemiſtry, therefore, having produced alcohol, is come to its utmoſt 
limits in this particular; as being unable to perfect the production farther, 
reſolve it into more ſimple parts, or even to change its nature. Upon a 
careful examination I found that the moſt limpid ſpirit of wine, rectiſied in 
the common manner, by one diſtillation, and upon pure. ſalt of tartar, 
divides itſelf into two parts, ſometimes nearly equal; one whereof is pure 
water, and the other pure alcohol, as is ſufficiently known; but I never 
could find, upon making many experiments, that true fimple alcohol, united 
with pure fixed alcali, would mix one half, or its oily part, with a faline 
alcaline ſubſtance in form of a balſamic ſoap, called the Samech of Paracelſus, 
and leave its other half mere elementary water. This however is aſſerted 
by the grant OA and indeed it ſucceeds in the manner I mentioned 
above; but not as the followers of Helmont aſſert, viz. that he here joined the 
ſulphur of the wine with the fixed alcali: for in my experiments the water 
Joins with the falt, and rejects the alcohol ſo as any water remains 
therein; whereas they ſay the oil of the alcohol unites with the ſalt, and 
rejects the water. But more of this ſubje& in our eightieth proceſs, where 
ſome laborious experiments, performed to this ſe, will greatly illuſtrate 
the matter ; and nothing more of this kind is required, | 


PROCESS L. 
The origin of vinegar. 


AVING ſeen the effect of the firſt fermentation, viz. the production 
of alcohol, we come next to conſider the production of the ſecond, viz. 
vinegar, which can never he had genuine, without a previous, and indeed 
a wc: + er" ; for wine muſt firſt be made, before vin — — 
procure in, every wine is diſpoſed to become vin art, that 
18, if the wines 8 gs ee ſtirred — their own 2 and 
tartar reduced to powder, as alſo the acid and auſtere ftalks, ſkins, huſks, 
and leaves, that contain a tartarous falt, and the whole be ſet in a warm 
place, contained in a wooden veſſel, eſpecially ſuch as has been ſeaſoned 
with the fume of vinegar, and in a place alſo abounding with a vapour there- 
of: for thus the wine begins a new fermentation, produces a conſidera- 
ble degree of heat, in which reſpe& the acetous ſeems to differ from the 
preceding vinous fermentation. And if the vinous ſpecies ſhould be too long 
continued, the wine will grow ſour and flat, but never become good vine- 
gar, to make which requires a particular and exact operation. | 


(a) Page 58, 86. — 
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The remote matter, therefore, of acetous fermentation is every vegetable 
ſubject fit for vinous fermentation, provided it be firſt properly changed into 


wine, by means of the vinous fermentation : but the immediate ſubjects for 


preparing of vinegar are wines of all ſorts ; this rule being obſerved, that 


the ſtrongeſt wines afford the ſharpeſt vinegars, and vice verſd. 
The pro r ferments for promoting this operation are chiefly theſe, (1.) 


The lees of tart wines. (2.) The lees of vinegar depoſited in the old caſks, 


5 tee ſaturated with the ſharpeſt vinegar. (3.) The tartar of acid 


wine reduced to powder. (4.) ye itſelf perfectly prepared, and brought 


to a high degree of acidity. (5.) caſks which have long lain filled with 


the ſharpeſt vinegar, ſo as to become penetrated with the ſharp acid thereof. 


(6.) The frequently repeated mixture of the lee with 'its own wine. (7.) 
The ftalks, huſks, and ſkins of cherries, currants, grapes, or the tendrels, 
and the like parts of the vine, that are acid and auſtere. (8.) Bakers leaven, 
after it is turned acid; (.) All the compoſitions of the former, eſpecially 


with the addition of keen aromatics z for then the vinegar, hence produced, 


will become exceeding ſtrong. 

Glauber has long ago exactly deſcribed the hiſtory of the operation in his 
* againſt Barner, and it was afterwards publiſhed in the Philoſophical 
Tranſactions. The method in ſhort is this. 

Take two large open veſſels, made in the manner of common | 
in each of them place a wooden grate, within a foot of the bottom, as 
they ſtand upright ; upon theſe grates firſt place a moderate layer of the 
green twigs, or cuttings of the vine, and upon this the ſtalks of the grapes, 
* without the ſtones, till the whole pile reaches within a foot of the tops of 
© the veſſels, which are to remain open; then fill one of theſe veſſels with 
vine to the top, and only half fill the other; then with liquor drawn 
* out of the full veſſel, daily fill up that which was only half before, 
and do this alternately, without ever leaving a full veſſel above twenty- 
four hours, Thus on the ſecond or third day there will ariſe in the half 
filled veſſel the motion of fermentation, with a ſenſible heat, which gra- 
« dually encreaſes every day; and in the full veſſel, the motion and heat is 


© at the fame time checked, ſo as almoſt to ceaſe upon that day: and thus 


+ fermentation and heat.ceaſe and renew alternately, firſt in one veſſel, and 
then in the other. The ion muſt be continued, till at length the 
heat is extinguiſhed, and motion ſtopped in the half filled veſſels; 
* which is a ſign that this acetous fermentation is perfectly finiſhed, . The 
; vinegar thus prepared is to be kept in caſks cloſely ſtopped- 

; The hotter the place de is wherein. the vin 1 made, the ſooner the ope- 
ration is performed; and in France it is fini in fifteen days in the ſum- 
mer, but in winter, and in a cold place, it requires much longer time; and 
in the heat of ſummer, or if the place be extremely hot, the vinegar often 


requires to be ſhifted from the full veſſel into the half full one every twelve 
hours, otherwiſe ſuch a heat and fermentation would be raiſed in the half 


filled 
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oft the ſpirit of the firſt fermentation , for in that c 
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flled veſſel, as to diſſipate the volatile ſpirit of the wine, not yet ſufficiently 
fixed, before it was fixed and changed into the acid ſpirit of vinegar; and 
thus the vinegar would become vapid, and no way like that which is ſound 
and good; and for this reaſon the half filled veſſel is always kept cloſe ſtopt 
with a cover, that the ebullition of the liquor may be checked, and that 
the ſpirit, being kept in, may the longer and more powerfully act upon the 
auſtere body, and be entangled by its re- action. And theſe covers are to be 
made of the ſame wood; but the full veſſel is always left open, that the air 


9 | may have free acceſs to change the liquor. 


This is the ſecond fermentation that tends to, and terminates in the mak- 
ing of vinegar 3 which is unjuſtly taken for a liquo 8 after the loſs 
e the —_ would be 
a vapid thing, and not. vinegar : but the more\generous and ſpirituous the 
— oy hr. vinegar it affords in this o — and the weaker, the 
worſe. And hence good malt-liquors, treated in the ſame manner, make ex- 
cellent vinegar z and the ſame holds true of rich Spaniſh wine. We muſt 
here obſerve that this fermentation, which converts wine into vinegar, is 
attended with a conſiderable heat, whereas fermenting muſt, in the time of 
the vintage, is ſcarce warm, and fermenting beer, notwithſtanding its violent 
motion, is not ſo much as warm; whence it ſhould ſeem that heat is always 
required to generate acidity. Milk and meats prepared of bread, flower, &c. 
require a heat of ſome kind or other, to turn them ſour; the violence of the 
fire turns the neutral bodies of nitre, ſalt, and ſulphur, into very ftrong 
—_ I - we conſider this, we ſhall ſee that almoſt every thing requires its 
ar heat. | : 
Nob thing to be here conſidered is, that whilſt wine acquires the na- 
ture of vinegar in the manner above deſcribed, tho? the wine was thin and 
limpid, it depoſites an incredible quantity of a groſs, fat, oily, or ſoapy matter, 
which all around gradually grows to the fides of the caſk, and the ſkins and 
twigs employed. From whence ſhould this proceed? There are no ſigns of 
it in the wine, the twigs, or the rape; yet it is thus generated from the 
wine, becauſe if waſhed away, more is produced by the wine; and this 
unctuous groſs matter ought to be removed once a year, otherwiſe the wine 
put into the caſks would not be changed to vinegar, but into a corrupt, groſs, 
unctuous liquor, unfit for any uſe. Therefore Ache rape, now. turgid with 
the ferment of the vinegar, is ſuddenly to be waſhed from this unctuous 
matter, by paſſing water quick thro? it, leſt by remaining long in the water, 
the acid virtue of the rape ſhould be drawn out; ſo likewiſe the grate, the 
ſides and bottom of the vinegar caſks, are to be cleanſed with the fame 
caution, and again fitted for the operation as before; and thus they ſerve 
again, till by a long continuance of converting wine into vinegar, the fame 
unctuous cruſt ſhews, that the wine does truly throw off an oil, whilſt it 
paſſes into vinegar ; and that the acetous ferment does remain in the caſk, 
the grate, and the rape: whence this power becomes very great in the old 
calks of this kind, which, together with all the parts belonging to them, at 
length become a kind of ſpunges full of vinegar. | 


S 2 | We 


131 


| 
1 
| 
| 


132 


| Tt has an extraordinary cooling virtue in fevers that ariſe from an OT 
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| We muſt, laſtly, remember what was obſerved above, that alcohol pre- 


from old ſtrong beer is undiſtinguiſhable from that afforded by the 


wine; and the ſame holds true of vinegar, which, being made from the 
ſtrongeſt old beer, proves as good, pure, and uſeful for any purpoſe, as that 


made of the beſt wine. Nor can any difference be eaſily found betwixt 


them, unleſs ſo far as the bitters employed in making the beer may give it 
a different taſte and colour, and ſomewhat alter the nature of this from 
that made of malt alone: and hence we may be ſufficiently certified of the 


action of this ſecond fermentation, which, when perfectly performed, is the 


production of good vinegar. 


That this action, however, may be the better underſtood, we proceed to 
conſider what vinegar is; and we ſhall find it a vegetable, acid, penetrating, 
ſomewhat unctuous, and volatile fluid, produced from wine, by the action 
above deſcribed, the firſt part whereof that comes over in diſtillation is tru- 
ly acid, and no way inflammable, but like water quenches fire and flame; 


which wonderful ies accurately diſtinguiſh: vmegar from wine. Wine 
is pre by-the fir Firmentation directly from — and vin 
by a ſecond fermentation from what was wine before. The firſt part that 
comes over from wine by: diſtillation is readily iniflammable, but the firft 
part obtained from vinegar by diſtillation extmguiſhes flame like water; and 
therefore there is a-particular: difference between them. Some of the moſt 
ſkilful _ the chemiſts have ſaid, that vinegar. is the volatile tartar of 
wine, becauſe tartar. is the moſt acid part of wine, tho” not volatile; and 
i a. converſion of wine into an acid that-is volatile : and again, becauſe 
wine generally depoſites a tartar, but vin none, tho' it ſtands long, 
whilſt yet being deprived of à great part of its: oil in the making, Fer, 4 


become more acid, it ſhould ſeem ſo much the more diſpoſed to gen fy 1 


tartar. It is true, that what remains at the bottom, after the diſtillation 
of the vinegar, ſeems to reſemble tartar, but yet, upon due examination, it 
will appear very different from it, as we ſhall ſee in the fifty-firſt proces. 
But it is of great moment to chemiſtry, medicine, and all philoſophy to under- 
ſtand. the nature of this vinegar. . And; (1.) it is a liquor already deſcrib- 
ed by its characters, to which we may now add, that it is a volatile, oily, 
acid ſalt; for its oil, tho wonderfully: concealed under a thin and hungry 
acid, will hereafter-be manifeſted by _— evident experiments, eſpecially un- 
der the ſeventy-fixth, and hundred and ſeventy-third proceſſes- This com- 
poſition is extremely uſeful, as reſiſting putrefaction, which is ſo common 
and ſo dangerous to the animal juices, and at the ſame time has its acrimony 
mitigated by the oil united with it. It: is alſo ſo penetrating, as without a 
ſeparation of different parts, to paſs expeditiouſſy thro* the denſeſt ſubſtance, 
without loſing its virtue: nay it will freely paſs almoſt thro' the whole body, 
except a few {mall veſſels, and therefore may be diſtributed into all the larger, 
and-exerciſe its: proper virtues therein, eſpecially as they will be there ex 
cited by the vital motion and natural heat. It alſo eaſily mixes with al 
the juices of the body, not excepting even oils themſelves; and by means 
of its thinneſs and diſpoſition to mix, it. produces many effects in the body. 
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of the bile, or any alcaline ſalt, or putrid matter generated in the body; as 
likewiſe from the bites of venomous creature ; and allays the thirſt occa- 


fioned thereby : whence Dioſcorides and Hippocrates have commended no- 
thing more highly in theſe caſes, than a mixture of 9 water, eſpe- 
chirurgeo 


cially when mollified by the addition of honey. And 


of vinegar ; ſo that n ſeems more fitted to move the ſpirits, and excite 
the nerves, than this. When I have often endeavoured in vain, by ela- 
borate chemical productions to. relieve perſons in weakneſs, faintings, lethar- 


gie, drowſy, and vomiting diſorders, I have at length effected it by 


means of vinegar, applied to the noſe and mouth, or received into the ſto- 
mach; and what is ſcarce to be credited without trial, I have often here- 
with relieved convulſive, hypochondriacal, and hyſterical diſorders :- and . as- 


for actual corruptions of the juices, gangrenes, and. mortifications, it is ſa 


ſerviceable in theſe caſes, as not to have its equal: and this I- openly .de+ 


clare upon experience. In ſhort, we ſee that when the violent: heat” of ' au-- 
tumn has already begun a putrefaction in fleſh or. blood, they may ſtill be 
preſerved pure and uncorrupt, by waſhing them with a large quantity of 
vinegar. I alſo attribute an attenuating virtue to this liquorꝭ contrary. to 
what is done by ſome others; for if mixed warm with. the blood, or its ſe- 
rum, it does not coagulate but dilute them, without producing any _y 


— but gently reſolving coagulations. And hence it proves 
n 


eficial in burning fevers, the plague, ſmall-pox, meaſles, and the like, 
where, upon diſſection, coagulations have been ſo often found: vinegar, . 
likewiſe, is the principal remedy, when alcaline, volatile falts are in ſuch 


caſes uſed very unſucceſsfully, becauſe” they increaſe the velocity of the 


blood by their . ſtimulating virtue, and conſequently its- denfity: The fa. 
mous Syvius, if not the author, at leaſt a great admirer of the volatile, oily 


ſalts, depended upon vinegar; as a preſervative from the plague, and ſafely 


viſited his patients fick of that diſtemper, after having prepared himſelf by 
drinking an ounce or two thereof: but having once omitted it, he was pre. 
ſently ſeized with a pain in his head. I am not. acquainted with any more 


certain ſudorifie; for when diluted with water, or drank alone, it ſtrongly 
promotes ſweat, even in the plague, and the moſt malignant diſtempers, where 


other remedies will hardly anſwer. (2.) This vinegar ſeems. to be generat- - 
ed by a combination of the inflammable ſpirit produced in the firſt fermen- 
tation, along with a certain acid, ſomewhat more fixed, that lay conceal- - 


nothing more efficacious in external diſorders, ſuch as the ery/pelous inflam- 
W mations, and putrid ulcers; and for the cure of venomous bites, there is no- 
ME thing more effectual, than this liquor of honey and vinegar, as we remark- 
= ably find in the bite of a mad dog. It is ſo oppoſite to drunkenneſs, that 
EE whereas ſpirit of wine is almoſt the only thing which occaſions that diſor- 

der, the ſpirit of vinegar removes it. Nay, a perſon almoſt dead drunk by 
the abuſe of ſpirituous liquors, may be brought to himſelf by the drinking 


ed in the wine; for that this ſpirit -is: not here loſt or deſtroyed was ſhewn . 
above. It therefore deſerves. to be conſidered, whether that ſpirit be not 


in the ſecond fermentation united with the tartar, or the eſſential ſalt of the 
he ſpirit of the wine appears to be here converted into ET 
ered. 


wine. 
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| altered nature of the vinegar z and if ſo, perhaps, this is one way commonly 


known, whereby the matter of alcohol is truly changed into another thing. 
(3.) Perhaps, the eſſential ſalt of the wine, by this means, becomes an ad. 
mirable tartar ; for the tartar is wholly conſumed in making the vinegar, 
whilſt; at the ſame time, only a viſcous oil is ſeparated from it. For if 
bright Rheniſb wine be put up freſh into a clean „it will produce much 
excellent tartar z whereas the ſame wine, being converted into vinegar, will 
afford no tartar, tho? thus kept for a very long time; and yet, as was be. 
fore obſerved, in this ſecond acetous fermentation there appears to be no. 
thing produced, or depoſited, that any way reſembles tartar, but only the 
viſcous oily matter we ſpeak of, which is very different from tartar. (4.) 
In the diſtillation of wine an inflammable ſpirit riſes before the water; but in 
the diſtillation of old vinegar, the watery part comes over firſt, and after. 
wards an acid ſpirit, which is always the more acetous, the longer the diſtil. 
lation is continued. Whence it appears that the firſt fermentation renders is 
production volatile, but the ſecond rather fixes its production. The action 
of fermentation is ſurely wonderful, as it prepares a ſharp wine from a ſweet 
muſt, and alcohol from a ſubſtance that contained none before; and again, 
of a ſweet thing generates an acid, and from the matter of alcohol obtains 
a thing of a very different nature. (6.) The things that promote this ace- 
tous fermentation are, 1. A conſiderable warmth; 2. A admiſſion and 
even admuxture of the air; 3. A motion, and repeated ſhaking or ftirring to- 
gether, in the open air; 4. The addition of the keener aromatics in the fer: 
mentation. * 
The things that hinder this fermentation are all thoſe mentioned unde: 
the ranges, in the hiſtory of the firſt fermentation, excepting that cou Wl 
ceſſive motion is here ſerviceable,” but in the vinous fermentation prejudi- 
cial. - And thus we finiſh the whole hiſtory of fermentation both vinous and 


=yY PR „ _ a 4 bh. 


} 


PROCESS LL | 
The diſtillation of vinegar into an acid water, an acid ſpirit, an er- \ 1 
tract, a ſapa, a tartar, and an oil, *% 9 
from the beſt wine, in a tall narros 
i fire 


6 r 

| « glaſs body, three therewith, with a gentle fire, till 
fourth part is come over, which will be light, limpid, and run along the 
© glaſs-head in ſcattered dewy drops like water, not in veins like fpirit. |! 
s of a tartiſh taſte, and quenches fire like water. If this part be again 
© diſtilled in a clean body to a half, what firſt comes over will be almoſ: 
c and is of excellent ſervice where 4 acids are required. 
All the chemiſts have agreed in theſe parti except one; for Vg 
has wrote that the firſt part which ariſes from vinegar in diſtillation is in. 
„ flammable, fo as to burn in the fire. To reconcile this difference, 
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France, before it had acquired a very acid taſte ; and directly ing 20 
1 — thereof into a large glaſs retort, I patiently diſtilled with W · thay 
"IE © erate warmth, and obſerved that the riſing vapour ſtreamed down the 
N receiver in oily veins, as happens in the diſtillation of wine; ſuprized here- 
at, 1 continued the fame 8 of heat, till dewy vapours began to fol- 

ow, as happens in the diſtillation of water and vinegar: then examining 
Hat firſt came over, I found it taſte like common ſpirit of wine, diluted. 
= with weak vinegar, and that when thrown into the — it flamed like ſpirit 
of wine. But having kept the ſame vinegar above a year in a cloſe fo . 
| veſſel, and aft s repeated the operation, the ſucceſs was dif- 
rent; for I procured no inflammable ſpirit, but only an aqueous vapour 
of vinegar ; whence I learnt that the inflammable ſpirit does in time turn 
into the acid of vinegar, and that the taſte of vinegar new made is ſome-- 
“ what vinous, but that this gradually goes off with age, and the vinegar 
becomes more ſharp and acid, whilſt all the former ſpirit is changed, and 
only an acid one remains; and therefore that the inflammable part is truly 
converted into vinegar, which is afterwards uninflammable. And hence we 
| find that the chemilts | have ſpoke true, and Vigani not falſe, if we under-- 
ſtand him of new made vinegar... 
l afterwards diſtilled the vinegar that remained after the firſt fourth 
vas drawn from it, raiſing the fire a little, and continuing it thus, till two 
( thirds were drawn off from the remainder; fo that of four parts of the old 
vinegar at firſt employed, only one remained behind. The liquor appear-- 
ed in dewy drops, of a much more acid taſte, and no ungrateful odour, 
tho a little empyreumatic ; it alſo appeared more ponderous, and, when 
poured to the „ funk to the bottom thereof: and this liquor we pro- 
perly call diſtilled vinegar. 
lt no the fire be increaſed, and the remaining fourth part be diſtilled out 
of a glaſs retort, into a receiver that is not too cold, there will come over 
an extremely limpid, and highly acid liquor, ſo penetrating as to ſweat 


wvhence the receiver at that time grows very hot, and eafily burſts; and 
= no veins appear even in this diſtillation, and the Rquor obtained will 
gquench fire. Let the operation be continued, till only a twentieth part, 
or less, remains of the vinegar employed. The laſt liquor that comes over 
* ſmells 3 
A black, acid, oily, and highly empyreumatical liquor, remains 
at the — ger r the ut violence of 
fre, it affords an exceedingly acid, ponderous, empyreumatical, fetid liquor, 
and at length an oil, of an extraordinary burnt ſmell; leaving a black, 
* acid fæces behind, which, being burnt in an open fire, affords brown aſhes; 
= after it has conceived and ſupported. a clear flame. Laftly, there remains 
= 2 large quantity of a ſharp alcaline ſalt in the aſhes. a 
From all this it is plain that not the leaſt quantity of alcohol remains in 
© ſo large a proportion of vinegar ; that even the nature of tartar does not 
bere continue, but that the whole is rather become volatile, except ſame 
= {mall part; and laſtly, that vinegar is entirely different from any other 
= known acid. | We 


% 


thro* the luting; and it will hardly riſe, unleſs urged by a ſtrong fire, 
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We have gone thro? theſe operations to ſhew the nature, compoſition, 
and reſolution of vinegar z but it would be too tedious and coſtly to diſt! 
*« vinegar in this manner for common uſe. When therefore 2 of it 
© is required, the uſual method is to fill three fourths of a ſtill, tinned on ü 
© the inſide, with vinegar, then apply a glaſs-head, and fo to diftil by the 
worm, with a fire ſuRcient to make the vinegar boil, and firſt to ſave apart 
the firſt fourth that comes over, then again two fourths, under the nam: 
of diſtilled vinegar; the fourth remaining in the ſtill may be kept till i 
large quantity of it is acquired, to be diſtilled together for preparing the 
« ſtrongeſt kind of diſtilled vinegar for ſome particular operations; but | 
have always found it tainted by diſſolving the copper of the ſtill, whick 
unſits it for internal uſe,” 5 


The uſe 


This diſtilled vinegar is an oily ſaline acid, retaining the virtues explaine! 
of vinegar in the preceding proceſs, tho* thus rendered more penetrating, an 
active, and volatile, as it is freed from the moſt ſluggiſh terreſtrial part. Ti: 
ſapa of this vinegar, remaining after the diſtillation in glaſs, when ſera i 
eighths have been drawn from it, is a noble preſervative medicine bob 
for internal and external uſe ; but by — 4 of its highly auſtere taſte, it - 
2 to be largely mixed with ſugar, or honey, to mitigate it; as Ag 
Sala has obſerved : this ſapa is a true detergent acid ſoap, which is av 
the more efficacious the thicker it becomes, as being thus the more oy. _ 
We alſo learn by this experiment how ftrangely the different principles « 

ings may iye concealed among one another; for who could have have be 8 
lieved that ſo much oily matter remained in fined-down wine, as is thenc: 
ſeparated in the — of vinegar ? Who, in ſo hungry a liquor as vinegs, al 


— 2 — lack, oily, and thick ſapa? Or laſtly, in a liquor « 
clear, and ſo water, as diſtilled vinegar, have ſuſpected e 1 


lodged? Some eminent artiſts have alſo obſerved, that the acid of diſtil 
—_ when united with the calx of lead, ſo as to form the ſubſtan: 
called ſaccharum ſaturni, concretes therewith into a fat and tenacious ki: 
of ſweet ſugar, which, when gently dried and diſtilled in a glaſs retort, . 
fords a fat liquor, that burns like ſpirit of wine; ſo that thi ſulphureos * 
matter lay concealed in the aqueous vinegar, ſo as again to manifeſt ite RR * 
or be rated in the operation: unleſs any one had rather ſuppoſe, ti: WR * 
the combuſtible oil was ſeparated from the metallic body of the lead, 1 
the ſoft acid of the vinegar ; and that all this combuſtible fluid try © 
a metallic origin: which to me does not ſeem probable. For the acid p 

nitre produces an auſtere and ſweet vitriol, by diſſolving lead; but ti BW - 
mixture does not, that I know of, afford any ſuch inflammable liquor ' 8 
diſtillation, And farther, if pure diſtilled vinegar be poured upon high F. 


calcined falt of tartar, an inflammable liquor will be generated, as we 4 
thew by a manifeſt experiment in our ſeventy-fixth proceſs. a gr ap A 
more than that the highly acid fæces of vinegar ſhould "i 
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ARE an tity of the diſtilled vinegar of the 
| + [A KE cap quantity of in a tall bod wy, _—_— gentle fire : 3 
comes over be kept ſeparate, as well as fant Fc the firſt will be 


= 
light, limpid, aqueous, and Jeſs acid, but \the other an exceeding ſharp, 
== 204 and more 5 diſtilled e | 


A 


n n e 
boiling, is rendered ſtronger ; as wine, , b 
= groſs, thick, un Sleakant and rapid. ence it is that fl bones, 
; and ſkins, by A boiling in vinegar, at length reſolye into a thick. 

by A, FO EEgs ie = git oe Ds by 
the boiling. And this es, eee, 
tallic ſolutions, which require a ſtrong acid. dd 


The recti ification v, at ft lled vinegar, with eure. | 1 


I e the b - eee ee 


2 w warm, a bluiſh, green effloreſcence is thence pro- 
« duced. which, beng ſcraped off is to be preſerved, and the 
« expoſed in the ſame manner, ſo as to ce more of the ſame :" and the 
* ſeveral parcels, collected together into one maſs, make what is called 
* verdigreaſe; which is copper corroded by this ſpirit, and mixed with it. 
It can __ ſucceſsfully in "thoſe 2 oy the huſks of 
* the "_ ve ſo ſharp penetrating a virtue. it, therefore, 
© 18 not the ſpirit of kar Fo but rather of a middle kind, a crude 
© and vinous acid by fermentation. Take of this „which is 
beautifully ti of a green colour thro' its whole put it into a 
* clean glaſs-body, and pour rectified: diſtilled vinegar thereon, ſo as to 
float three inches above it ; ſet them together in a nn; 
* and keep them frequently ſtirring with a 2 del the ſpirit of vinegar 
* thus be tinged of a beautiful green colour. Decant the clear liquor into 
* a clean glaſs, without any of the ſediment, and pour more diſtilled. vinegar 
— nuns fzces z digeſt, tir, let reſt, and pour off as before; 


* and repeat this ly o 1 the vinegar contin * 
Vol. II. * * OOTY "7 pets 
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The reftification of difllld vinegar, without addition. 


Wins und vinegar, therefore, are very differently reQified. 5 vine th | 


PROCESS Im "IT 


pirit that exhales from the huſks of grapes, after preſſing, and lay- 
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6 8 Let all the coloured rr be kept together under the title of 
« tincture of copper; but an 1 is left undiſſolved behind. 
© Let the tinged liquors be _ *. Paper, 5 in - clean 
body, with a fire of 200 degrees, till at len e e green liquor, 
6 £ behind, collects a fkin on its fu the li quor that ore: 
vill be fimpid like water, aqueous, and ſomethin od. Let that which 
* — ane, ma tech . ſet to reſt in a cellar, where it will bon 
< ſhoot" into elegan — r cryſtals, ſticking every where to 
© the ſides of the be labs, Hike a craft, © Let the unconcreted liquor de 
+ carefully poured off, that the eryſtalline cruſt may remain dry, and be 
« afterwards farther dried, extremely flowly, in a very warm air, having * K 
* firſt carefully ſeparated from the glaſs; and thus it ought to be 
ent its growing opake, by too great a heat. Let the remaining — 3 
ſy * inſpiſſated to a pellicle, again cryſtallized, and ſeparated _ as i 
«befor, and on thus till all the true copper, contained in the ver. 
fe, be converted into pure cryſtals of verdigreaſe, which are now 


y called, in the ſhops, by the name of diſtilled ſe; When 2 
n der, it affords a pigment of a green 
+ colour; and if upon a foul' ulcer, it ſoon produces an eſcar, i 


989 and entirely dries up the en whilſt an inflam- 
mation —— and thus inveterate ulcers ar: 
6 — — healed; — profes like the corrofives prepared 
© from mercury and filver. r 
« A proper — af theſe. cryſtals, being diſtilled in a glaſs retort by 
P 8 ; 
various degrees of fire, afford at firſt an aqueous liquor, which may be 
< either | pt ſeparge, or thrown: away; but the liquor that next comes | 
© over ous, and running in veins, is to be collected ſeparate, and 
pes as a —— and the richeſt acid, that can by any art be pre- RR 
And hence it is recommended by Ba/i Valentine tor 
— ws _ pearls z and Zwelfer calls it eſurine vinegar; and boat- FRY 
ing of it "as of the ak alcaheſt; is — Tachenins. After the 


© "This f 5 # 4 4% 4 acid. the & --% 5; pi at t | : 
bles and therefore richly poſſefles the chemical: and medicinal virtues that 
may be thence And — the 5 


à corruption of the bile, or other juices, it is hence e 
Y prejudirial in ſuch (caſes where loſs of appetite 
in the ſtomach, as byficians know it often does. 
= virtue, as others when mixed with . and — "ag ; 
that Zuuezſer is not to be credited when he aſſerts the — 
tilled. vinegar confifts of water and acid. This acid is attracted into coppet 


6 whilſt the — + * | 


atzn * 
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derm of a folid body, but is again driven from it, little changed; by 


the force of the fire ; leaving the copper only reduced to powder, and in 
other unaltered. And this can be done by no other body, that 1 
know of, beſides copper; becauſe other metals, as gold, filyer, mercury, and 
tin, do not admit this acid ; but iron and lead do, tho* they change it at the 
fame time; fo that the acid cannot be obtained from them in a pure ace- 
tous form, but is a different thing: and hence it appears how great a diffe- 
rence there is in ſolution. The acid of vinegar is attracted" into copper, and 
reſtored pure from it by diſtillation, without any conſiderable change, but 
only from its aqueous part: lead attracts the ſame acid, and rejects the 
water; but when endeavoured to be recovered by diſtillation, there is an 
oily fat liquor obtained in its ſtead, 'yery different from the nature of vine- 
gar: but if the acid liquor of vinegar diſſolves iron, nothing beſides water, here 
wonderfully changed, is recovered from it. Hence an acid united with other 
abſorbents, or alcalies, 8 — never recovered from 
them, as a acid again; t perhaps only copper, or its verdigreaſe, 
— i febady for Rrengtheniag the pure acid of vinegar. | 


 # : 


PROCESS LV... ; 
The generation of tartar from wine. 


6 INES, _—_ thoſe prepared ed from gra , or of an acid and au- 
« ſtere taſte, uſually rd a copious 8 but not in perfection, 


till they are once CA fermented : and'they afford the pureſt 


4 
8 
8, 
5 
- 
: 
= 
4 
: 
| 
= 
; 
= 
X 
- 


re- 
mains almoſt like a ſtone therein, If boiled in à large proportion of wa- 
ter, it diſſolves in ſome meaſure, and makes 4 turbid liquor, wherein nu- 


OY 


: 


reef 
er, excepting only a "few | - 
© lent remaining at the 1 100 £543 „et 26th 
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touched by the liquor; and this eruſt continually increaſes, till, in a ſhort 
* time, nearly all the tartar ſhoots into little ſhining figured lumps, called 


« preſerved ſeparate. The a. water, when cold, retains but little 


The Practice of Curmisrtay: 


«© cryſtals of tartar ; which, being collected and — dried, are thus to be 


© of the tartar 
Theſe operations ſhew, that the nature of the ſalt which is eden by 
vinous fermentation, entirely differs in theſe 9 from any other known 
ſalt. A new ſolution alſo of the cream, or cryſtals of tartar, may be made in 
—— — may — them each any * white; 
t the virtue of them bot or any or me- 
1 m_ thas that of tartar r cell ee 6 


* 


The uſe. 


of the eighth, and of the preſent proceſs, greatly conduces to 
ce — ing of the nature of fermentation, and the tartar produced there- 
And thus we procure this wonderful falt ſuited to ſo many uſes. Dyers, 


-\miths, chemiſts, and phyſicians, require it on many occafions, The 
chemiſts many things from it, and ſome of them ca (pit ne ones. * 43 


— it 1s audi . for gently cleanſing the * * 
e, or for purging ſtrongly in à larger Wy. And u 2 
ject that candid chemiſt Foe Sala has wrote excellently, * 


3 ; PROCESS LV. 1 414;7 
The WR of tartar into water, an acid foirit, ail, ws fixed al. 1 5 


caline ſalt, by af ation, 


pitt two thirds of a glas retort, ee of the beſt white t 
+; * tartar, and place it in a ſand furnace; apply a large glaſs receiver, ⁵ 

* or one that is of the greateſt ſize, and lute the juncture with a common 
« mixture; of linſeed meal. Apply a gentle fire for ſome conſiderable time, 
+ ſcarce exceeding a hundred. deg 22 ſmall quan- 
«. tity of a limpid, thin, -tartiſh, ſomewhat ſpirituous, bitteriſh, and lightly 
odorous liquor, which is ſo penetrating, as eaſily to ſweat thro? the luting 
„Let this. be kept ſeparate 3 then the fre raiſed to the heat of 
© boiling water, a white vapour comes over, along with it a highly 
« penetrating ſpirit, which is wonderfully flatulent, and paſs thro? almoſt 

« any luting; and if we 1 to confine it by that called the Jutum ſi- 
Pientiæ, it burſts the glaſs by its elaſticity; and it uſually breaks out with 
Ä 3 thro? the luting; and along with this wild 
« flatulent "lor, there comes over a thin, and extremely ſubtile oil, of 2 
4 aeg a ſomewhat aromatic taſte, bitter, — and of no un- 
This ſurprizing oil J have found ſo incredibly- penetrat- 

7 8 when the neck. of the vetort entred five inches into the mouth 
* . and the I Ow luted, yet * 

wa 
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© ways returned back, and paſſed thro? the body of the luting ſo as partly 
« to diſtil in drops, into a cup ſet underneath, and in part to run down the 
external ſurface of the receiver: nor could I hitherto by any means pre- 
vent this effect; for if — applied, that the oil cannot paſs thro?, 
the veſſel flies to pieces. I did not therefore wonder to find Paracelſus 
and Helmont fo highly recommend this oil in diſeaſes of the li 
= < membranes, and tendons, which they upon experience have declared may 
E © be cured by it, even tho? contrafted, © | | 
Ihe former matters being collected ſeparate, let the remainder be 
gradually to the utmoſt degree of heat that ſand will give, and thus 
gain a ſpirit will come over, and an oil, as before; but at the ſame time 
.. groſs, lack, fetid, ponderous, glutinous, and bitter oil, leaving the re- 
WT © maining tartar, black, r in every reſpect truly alcaline. If this 
maſs be with the fire of ſuppreſſion, it will ſtill yield a 
'L thick, black, and pitchy oil, along with a certain ſmoke : and theſe 
« will continue to riſe, how violent ſoever the fire be made, and how long 
ſoever the operation is continued; and there will ſtill remain an 7 
black, ſharp, alcaline and dry maſs, at the bottom; which being expoſed 
DE © to the open air by breaking the glaſs, grows hot upon contact therewith, 
and readily diſſolves into —— nor can it be OO 
TE < caution ; whereas the tartar, from whence it was produced, would ſcarce 
diſſolve in water. , : 
® When this black dry maſs is expoſed to a naked fire in the open 
arr, it takes flame, and after burning, leaves'a copious white alcaline falt 
behind, as ſtrong, fiery, and pure, as can any way be prepared. It af- 
"IE © fords but little earth, and readily diſſolves itte if long detained in a 
ſſtrong fire, it grows blue, of a marble colour, and ſometimes brown; and 
thus always becomes ſtronger, as we before obſerved in the twelfth proceſs 


The. uſe. N 


From hence we learn many particulars; and firſt, how wonderful a thing 
fermentation is, which ſeparates all the groſs and leaves a tranſparent, 
ſubtile, fluid wine, which generates an almoft ſtony body, that does not: 
diffolve in cold water, whilt the principles of this body lay concealed in ſo- 
thin a liquor. This ſtony ' maſs alſo contains water, a ſpirit, and different 
kinds of oil, thick and copious. It is hard to conceive how this oil could 


ch oil: but what is more ſurprizing, the entire maſs of tartar is merely acid, 
and makes an efferveſcence with alcalies, as we ſhall clearly ſee in ſe- 


veſſel, without any conſiderable ſ 


<a: tion of an acid, the 
whole bulk is changed from acid to true alcali: and =o 


8 in the wine, which ſeems to contain alcohol indeed, but no 
u 


venty-fifth proceſs; and yet by the bare action of no 1 a cloſe 
perhaps is the 


this 
only example where a fixed alcaline ſalt is produced in a- cloſe veſſel, by a 


| 1 _ the free admiſſion of the ait; whilſt in other caſes;. 
: a inſipid coal is thus produced. Who would have ſuſpect- 
Wy << that a nanifeſt acid could, by this means, have changed ta n 


Andi 


4 


141 


142 


Aud if che ncid water, the Aeg 


deere de that ed 
their ſcent invigorated, ' 14 
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upon this 
n were before extracted, and the diſtillation 
be performed as before, —— acid will come over, and little oil, but 
— will be turned into alcali: whence we ſee that a lag: 
quantity of a very acid matter may be eaſily changed to an alcaline ſubſtance ; 
on; yoni I, am acquainted with no inſtance in chemiſtry, of ſuch 
à maniteſt of a ſtrong alcali into an acid: whence I cannot ſufficienti) 


admire the 


cuſſing cold tumours, and for 


motion to the dried tendinous m $ 
in contraſted limbs, 


with the aſſiſtance of proper baths, fomentz- 


tions and frictions. If theſe oils be rectiſied, and rendered more ſubtile and 


ting, they are recommended by chemiſts, even for reſalving gout) 
and concretions. 2 ads, that rich 


and civet may have b 


by deing ſuſpended in a jakes. Salt of tartar may © 
be thus prepared in a greater proportion to the tartar emp! 
any other known method; and in greater 1 


— matter, remaining after the moſt violent diſtillation, be ſet by in 


affords an admirable oil of tartar per deliguium, extremely it 


fide a ou far 
> ty rg heme 


* 


PROCESS LVI. 


The 2 of gium-lac, by means of the relfth, fer ſeventi, fi. 


bel, farty-ninth, «nd Hofes e, 


Tut e ee ee 
in alcohol ; yet diſſolved therein, ſometimes afforded great me 


myrrh, &c. which are found of a very tenacious hardneſs, 


ways, the moſt commodious whereof is the follc 


N than by 5 


was This alſo is the 2 moſt penetrating, — pur E 
of all the foxed-alcalies 3 nor is there any known body in nature that 
Fords more of ſuch a ſaline alealine matter, than tartar. - And if the _ 7 


particular nature of this tartar, as knowing nothing like-it. The | 
vr diſtiled and highly penetrating oil of tartar is recommended for di-. 


mes may be ex: H 


» 
+3 
4 


ay 
-4 


Pg 
3 
1 N Te oy S Cf 
» th 


htly — — with paper, it wholly reſolves into a liquor, ery J k 


for gumcrow chem uſes, and particular operations. If the fame fat be zz 
calcined in an open ſire, it thus alſo reſolves. in the air, and :- 
«1197/5906; ere 


bles diflolve with diffct J | 


dicinal virtues. Such m are dragon's-blood, gum-juniper, games 4 
will not 7 1 1 
admit a diſſolution of their parts; — —— ir 2 


alternately, he, glaſſy 2 of the 
13 ef 


EA 
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& Tittle wooden furnace, with that degree of heat, as may graduly dry the 
« maſs, Then take out the urinal, and leave it in the open air without fire, 
« where the alcaline oil will again teſolve; after which it is to be dried a 
« ſecond time in the furnace, and thus by repeating the 43 and the 
will „ and 2 
into a liquor oh an el le colour. Now let it again 
* dried, — carefully taken OT of the glaſs, as * 8. pre- 
« pared for affording a tincture with alcohol. em. "a 
Put the matter into a tall chemical and pour upon it 2 


. N he ts four inches above it; ce d with 
e 


ſet it in the 111 may ſimmer for two or 
three outs, which may be done ar ra danger of loſing the alcoholy by 
18 of the long and 3 ee „Let the liquor cool, and 
pour off the n een of the veſſel, into ano- 
« ther glaſs, that is to be ke rt opp The remainder may be treat- 
ed in the fame manner more alco , and the tincture poured to che. 


« former, till the matter by boiling will no lo the alcohol ; after 
© which the * — be 22 —— The ſeveral tinc- 


« tures being pu ed from at 2 c ag ar” eb 
© to. be diſt 79 N in a glaſs * 


alcohol is come over, whereby being ee che = nine 9 
© kept for ule, under the the of Tao of len 1— 


Hence 6 hat e with che di ad a &þ 3 

body, ſo as to make it give out ĩts virtue to alcohol. ; and. the. reci 
of dying by the fire, and moiſtning en f. Wes tes tb; the uttermoſt 
o* there always remain ſome Nicks ſubſtances, incapa- 


lie being diſſolved by the repetition of 2 —— whence the menſtruum 


extracts the more active virtue of ſuch ſubſtances, Jeaving the groſſer leſs 
active matters behind. And hence we 2 7 effectual, ctual, expeditious, com- 


modious, and almoſt an univerſal method excellent tin&ures 
the general virtues whereof depend — the preparing « ding ſpirit, ſecretly 
lodged in theſe ſubſtances, and that oſten wand contains their 
virtues; again upon a rich balſamic part preſiding in the ſame; and _—_ 
2 a corroborating reſinous part, which they generally hold; and theſe are 

ed to the virtue of the menſtruum, or alcohol before examined. Hence 
in general, all theſe 7 may be pronounced heating aid exciting to — 
nerves and 58 ee preſervatiye, ſtrengthening, and eonſtrin 
the veſſels: particular tincture of Ki: 48-2 is. of. great 
in curing the ditonder⸗ of 2 gums, mouth, and teeth; in the cena = 


2 y uſed by rubbing it on the and taken externally, it has the 
lame virtue, and ſafely cures that Ghee, if not attended with too mach - 


heat. It is alſo of great uſe in the out, the rheumatiſm, and ſcuryy,. from 
a ſluggiſh cauſe, as allo in a LuC⁰ mati a, dropſy, or the Ike. It may be 
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taken 
firſt cleanſed and emptied. It has a grateful odour and bitterneſs, with an 
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thrice a day. in Spaniſ or Canary wine, after the ſtomach has been 


le aftringency, that ſhews its ſtrengthening virtue, and is therefore 
highly e the cure of the flor ah. 


25 20 l PROCESS Lyn. 


f of the , 1581 
Th thre of rh by mn fat ſy 


<> | ROCEED here in every reſpect as in the preceding = 
P * which means an extremely rich and uſeful tincture will be oh 


© for many purpoſes. This tincture has long been fought after by . 
< who always complained, that this noble gum could not ph held asbl 1 
© and therefore attempted to diſſolve it various ways, by different menſtruums: 
< ; 1 the PET method it ſucceeds Ke | y 
- We have bee an example of chemical ſolution, chiefly for medicinal ue. 
Him ed that if myrrh could find entrance into the innermoſt re- 
rg a9 


ceſſes of „it would have a great efficacy in the prolonging of life, 
1 far as this might be 1 an uncorrupted ſtate o vital ba- 


Am. This tincture by its detergent, embalming, or balſamic virtue, excel- 
2 "foul ulcers of the mouth, noſtrils, gums, or other parts , 

the body, by their being touched or rubbed therewith. If the bodies of dead 1 
creatures be Let with this liquor, they having been firſt warmed, and 4 | 
then dried, it preſerves them uncorrupted. Given internally, it is an adm. 
—— remedy in all languid caſes,” proceeding from a ſimple inactivity. Its 

principally 1 in thoſe female diſorders which proceed from an aqu- 
dus, mucpus, indiſpoſition of the humours, and a relaxation of the 
ſolids; and thi has 8 e en and all tte 


PROCESS LV. 


The tinfure 0 anger means' of the twe b, forty-ſeventh, farty- | 
! 2 e, = x A proceſſes. I 


JEDUCE the, beſt tranſparent yellow amber to fine powder, in order 
© to increaſe its ſurface ; grind this powder in a glaſs mortar, = 


the alcaline oil made per deli quitm, according to the twe and fifty-fifti 
< procefles; the longer the beet: that it may become a thin, well-wrought 


< paſte; put it into an urinal glaſs, dry it in a warm furnace, and reſolve it in 
9 e air for ſeveral Hines, as in the two preceding proceſſes z 2 


a 


| | W almoſt totally diffoly 
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© hard to be penetrated. At length the matter being well dried, put it into 
0 py bo- Bead, with a very long and ſlender neck, pour pure alcohol there- 
© on to the height of three inches above it, ſhake them together, and ſim- 
© mer them on the furnace for ſome hours, as may thus be commodiouſly 
© done. The tincture will become red, and when cool, and grown clear 
« by ſtanding, ſhould be carefully decanted from its faces into a clean glaſs, 
kept cle. lo ped. In other reſpects proceed as before, till almoſt the 


y hole body of the amber be taken up in the tincture. This may alſo be 


prepared in the ſame manner by the means of alcohol alone, without 
« alcali, tho? to better advantage with it. 


The uſe. 

Hence we fee, that alcali has a power of gaini 12 for alcohol, in- 
to a body brittle like glaſs, whoſe wonderfal) reſinous, and particular na- 
ture no one has hitherto particularly explained; but in the compoſition 
thereof, a foſſil acid, and a rock oil, or ſomething like them, ſeem to con- 
cur; whence it is difficult to diſſolve. Its tincture, however, is neither acid, 
alcaline, nor oily, but holds the whole ſubſtance of the amber diſſolved. It 
is of a hitteriſh aromatic taſte, wonderfully refreſhing, having a perfectly 
reſtorative fragrance, and ſome d of ſtipticity. When well made, it 
in the winter time grows thick, and depoſites a kind of mealy, or ſomewhat 
reſinous ſubſtance; which ſhews how richly impregnated it was with the diſ- 
ſolved amber: but when warm weather returns, it again grows clear, and 
takes up the powder it had let fall, If one half of the alcohol be drawn off 
from this tincture, the remaining thick part depoſites a kind of powdered 
amber, which, being collected ſeparate, is of a highly aromatic taſte, and 
odour, It is very ſurprizing, that this ſubſtance ſhould be ſo equally, and 

T in alcohol, without any obſervable ſeparation of its 
principles; yet at the ſame time acquire ſuch noble - medicinal, virtues as 


were not before found in the entire amber; eſpecially, as by. diſtillation it 


_ i divided into ſuch different parts, each of them of a different virtue and 


nature, as we ſhall ſee in the eighty-ſixth proceſs. Pod to 
And hence again we ſee, by a manifeſt example, that chemical uc- 


IT tions may differ incredibly, as they are obtained or prepared with a different 


menſtruum, or in a different manner. And hence alſo we ſee how very 
different principles may lye concealed in a certain compound, without giving 


any ſign of their being there, or of manifeſting their own nature; and this, tho? 


the compound be very ſubtilly divided, either by trituration, or a menſtruum. 
And hence again it appears, how much a ſimple diviſion, made by a men- 


2 ſtruum, without any extraction of the principles, may produce new virtues. 


This tincture has an incredible efficacy in all thoſe diſtempers, which pro- 
ceed from too great a mobility of the immediate inſtrument of the human 
affections, ſpirits and nervous ſyſtem ; and particularly from a relaxation of 
the parts, thro* weakneſs. And hence it proves of wonderful ſervice in hy- 
pochondriacal, hyſterical, languid, cold, watery caſes, and convulſions often 


| proceeding from them. So that Mr. Boyle and Helmont have for this reaſon 


placed it among the nobleſt anti-ſpaſmodics and anti-epileptics, when the'dif- 
Vol. II. U ; order 
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order ere. thoſe cauſes. And theſe three examples may ſuffice to 
ſhew the true methods of exttacting tinctures from the hardeſt ſubjects. 
The doſe and manner of uſing the preſent are the ſame as above delivered 
under the fifty - ſixth proceſs. | 


PROCESS LIX _ 
Tin#ure of benjamin, by the means of the forty-ſeventh, forty-eighth, 2 
and forty-ninth proceſſes. 3 


« LET this roſin, which ſpontaneouſly flows from its tree in plenty, be 4 
; d to er, and boiled in a glaſs-veſſel with ſpirit of wine 


45 © once rectified, without any farther 1 and thus it reſolves into & 
. t red and ſweet - ſcented liquor, which being decanted clear, and more 
1 © ſpirit poured to the remainder, and boiled therewith, nearly the Whole 
£4 © body of the benjamin is thus diſſolved, except a little matter, 


{14 © But if the alcohol were perfect, and boiled in this manner with the benn - 
| min, the tincture becomes the richer : TT odotiferous 
© and of a warm, bitteriſh, and balſamic taſte. I 
Hence it a that an unctuous roſin may be perfectly and totally 
difolved in „ fo as therewith to appear in the form of a conſiderab / 
edus and thin liquor ; a little whereof being poured to a large pro- 
rtioh of oll, the mixture immediately turns white, opake, and dy, —< 
| called virgin's milk ; becauſe if the face be waſhed therewith, it be. 
eorties'roly, and ſoft, and covered with a thin ſhining ſkin, if ſaffered to dry ä 
Spontanevuſly. This mixture, therefore, is tected an innocent coſmetic; 
and when mixed with waſh-balls renders them of an agreeable odour, Thi FRE 
roſin of benjamin, and camphire, are wonderfully volatile, with a fmall de-. 
gree of heat, and ſpontaneouſly diſſolve in alcohol without alcali. 'Y 
Nenn : | | 


PROCESS IX. 


Tindture of guaiacum, by means of the forty-ſeventh, forty-eighth, au | 
| forty-ninth proceſſes. 


Pp the refuſe of | freſh, green, and ponderous .guaiacum-wood, e Bl 
I © duced to' ſmall chips, or take the bark thereof in powder, and put 
+ it into a tall chemical glaſs; pour thereon rectified ſpirit of wine, fo as t 

* float four inches above it, without any other addition. Boil them tog® 

© ther, in the manner above mentioned, for four hours, often ſhaking the 
glass; the Iquor will thus become red, which is to be trained, after !t 5 

* clarified by reſt, thro? a linen ſtrainer, to ſeparate it from any impurities 

then pouring freſh ſpirit upon the remains, boa dem again, and 2 * 
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the ſeveral tinctures pure. The liquor, thus obtained, will be of a 
aromatic, acrid, hot taſte, and odour ; but if the alcohol employed were 
perfect, the tincture will always be the better. f 

If this tincture, prepared with pure alcohol, be diſtilled in a tall body, 
« with a gentle fire, till only one fourth part be left behind, this will be 2 


very rich tincture, fully impregnated with the virtue of the 2 But 
if he ſpirit employed contained any water, the roſin would begin to fall, 
if the tincture was inſpiſſated ſo high. But when pure aleohol is uſed, the 
tincture will eaſily bear to be thickened, and thus increaſe in virtue, with» 
out growing turbid.” | 


The uſe, 


We have here an example of an operation, whereby the oily, be ay 
and balſamic part may be extracted from odorous w and preſerved ar 


employed for medicinal 3 The liquor, alſo, thus obtained, afterwards 


ſerves to afford roſins. virtues of theſe tinctures depend upon thoſe 
peculiar to the wood, ſo far as they reſide in the aromatic, balſamic, oily, or 
reſinous part thereof. And thus theſe. tinctures are prepared to excellent 
purpoſe, from 4igzum aloes, ſnake-· wood, Rhodium, ſaunders, and the like; by 
the ſame nodding — Þ the ſame N= This Lure of guai- 
acum being externally applied, is a w remedy in nant yene- 
real ulcers ; whether in the ſkin, or fat, mouth, jaws, throat, 1. 


PROCESS LxI. 


Tincture ſcammony, by means of the forty-ſeventh, forty-eighth, ind 
| forty-mnth proceſſes. 


6 T HE milky, unctuous, thick juices, which ſpontaneouſly diftil in plen- 
ty from wounded plants, uſually appear refinous, when inſpi 

Aby the heat of the air, or ſun: ſuch juices are particularly thoſe of the 
* hawk-weeds, ſow- thiſtles, goats-beard, ſuccory, ſpurge, euphorbium, pop- 
py, or the like : and theſe juices, when reduced to a 99 form, and groꝶnd 
* to powder, and boiled ance or twice with ſpirit of wine, in the ſame 
manner as above, diſſolve in great meaſure, leaving only a little carthy 
* feces behind: and this is particularly the caſe of ſcammoany.” - 


The tinQure of ſcammony, ſo prepared, in a {mall doſe, or jn che 
. of two drachms, if mixed in three af 
yrup of damaſk roſes, Theſe three laſt proceſſes. chiefly;ſhew the action of 
pure ſpirit of wine upon vegetable compoùnds, according to this ancient che- 
micab rule, that ſpirit diſſalves its like. For alcohol, When perfectly pre, 
ſcarce extracts any thing more from well dried compounded vegetables, than 
the inflammable parts, ſpirit, balſam, oil, colophony; zofin, and. refagus 


gum, and -what er eee; leaving a pure dry ſalt 
2 yy 0 


times its weight of he 
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behind. If, therefore, the artiſt knows that all the particular virtue required 
preſides in. theſe parts, then the operation muſt be performed with pure al- 
cohol alone, as we directed in guaiacum; but when the virtue required lyes 
in a mixture of the oily, reſinous, ſaline, and ſaponaceous parts together, it 
is better to uſe the common rectified ſpirit than alcohol; becauſe that 
ſpirit acts, by its aqueous part, upon what is faline and ſaponaceous, and 
by its alcohol, upon what is balſamic, oily and refinous; ſo that by this 
means the united virtues may be obtained in the tincture. This is evident 
in the roots of hellebore, hermodactils, jalap, mechoacan, and turbith ; 
becauſe the tinctures drawn from them with a ſpirit only once rectified, 
purge much better than thoſe extracted by pure alcohol. For if a refinous 
tincture be drawn by alcohol from jalap, it purges leſs ; whilſt the remainder 
being boiled in water, communicates a purging virtue thereto. But if the tinc- 
ture be extracted with common fpirit, it proves highly purgative ; and the 
remains contain ſcarce any thing worth the 8 ence we learn, that 
a fixed alcaline ſalt is not 3s 2 in the making of many tinctures, becauſe 
it would either deſtroy, or change their particular virtues; and that they are 
not always to be made with alcohol: but we are firſt to conſider what ſpirit 
ſhould be uſed. All the tinctures, prepared with pure alcohol, will burn 
entirely away, almoſt like pure alcohol itſelf ; whence it is manifeſt that 
this menſtruum extracts only the inflammable part from the compound, and 
leaves the reſt behind. If, therefore, the virtue of a plant entirely reſides 
in the ſaline ſaponaceous part, to boil it with water is better than alcohol, 
The opium diſſolved in water is the beſt, the next is that diſſolved in 
wine, and the next in ſpirit of wine ; but always the worſe, the better the 


PROCESS LI. 


A' purging potion from the fixty-firſt, and a ſuderific potion from the 
|  fixtieth proceſs. 


, J two drachms of the tincture of ſcammony, prepared as above, with 
1 © rectified ſpirit of wine, be mixed with thrice its weight of a proper 
© purging ſyrup, as that of rhubarb, for example, and this doſe be taken 
upon an empty ſtomach, in a diſtemper, conſtitution, and age, that re- 
* quires ſo frong 8 purge, it commonly has the deſired operation in purg- 
ing the bile, If the like tincture, prepared with common ſpirit from jala 

* be, in the quantity of half an ounce, mixed with an equal weight of the 
he of buckthorn, a potion will thus be obtained, which without occa- 
* floning much diſorder, plentifully purges water: whence we are furniſhed 
with an excellent hydragogue in thoſe diſtempers that require it. And 
therefore this tincture is kept ready at hand, to be mixed up oceaſionally for 
pharmaceutical uſe. But when the tincture of guaiacum, prepared with 
* — alcohol, and inſpiſſated to a half, is mixed with four times of the 
up of the five opening roots, and taken upon an empty ſtomach in the 
3 morning, 
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morning, lying in bed, it preſently diſtributes itſelf over the whole body, 


« which it thus warms, and promotes a copious ſweat z and hence it is com- 


« mended in the venereal diſeaſe, when ſeated under the ſkin.” 
The uſe. 


Many virtues of vegetables uſually reſide in their roſins, which are gene- 
rally tough, and apt, by their tenacity, to ſtick to one part of the body, and 
thus their virtues are either retarded or hindered ; but when diſſolved in a 
ſpirituous, vegetable menſtruum, they operate quicker, and in a much leſs 
doſe: roſins diſſolved in ſpirits are ſo ſharp, that they cannot be drank. 
alone; and if diluted with water to render them potable, they are preſently 

ipitated into a tenacious maſs z whence nothing ſeems more proper than- 
to mix them with a thick ſyrup, where they cannot be precipitated, but are 
mitigated by the faccharine part, which by its extraordinary ſimplicity does 
not at the ſame time change, or impair their virtue. 


PROCESS LXII. 
Virgin's milk, from the twenty-ninth proceſs. 


HE red tin&ure of benjamin, prepared according to the fifty-ninth- 

Tn t, even when viewed with a micro- 
* ſcope; but if a e drop of water be added to it, it ently turns 
* white, e, and appears „ to the naked eye; and if the whole 
tincture be mixed with ten times its quantity of water, it grows perfectly 
* milky, thick, and curdled, and throws. out nearly all the benjamin, in the 
form of a fine powder, and precipitates it to the bottom of the veſſel; ſo 
2s that little of the former taſte and odour remains behind.” 


The uſe. 


This experiment ſhews the nature of roſins with reſpe& to alcohol, and 
to water, as alſo the nature of a white precipitation of an oily matter in wa- 
ter; (a) the production of a refinous body by an extraction with ſpirit z-and 
the manifeſt ſeparation of the ſame, from the ſpirit, by water. And this 
reſinous ſubſtance, precipitated by water, appears like fine, thin, poliſhed 
| — * laid on the ſkin of the . uniform, , — 
omewhat ſhining z whence this tincture is r the curing of pimples, 
little ulcers, and breakings out of the ſkin. l 


(a) See proceſs 15, 16, 17, 21, 26, 27, 28; 29. 
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PROCESS LXIV. 
* Refins, from the fixtieth and ſixty-firſt proceſſes. 


Ex the tinctures prepared with alcohol, from fat refinous vegetables, 

according to the ſixtieth and ſixty firſt proceſſes, be firſt well clari. 
© fied by ſtanding, then diftilled in a glaſs body with a fire, till only 
one fourth remains behind: the alcohol thus drawn off is to be kept for 
© the ſame uſe again. Then pour the thickened tincture into a low glak, 
< with the mouth wide enough to admit the hand; and let this veſſel con. 
© tain twelve times the quantity of fair water, in proportion to the thicken. 
ed tincture. The mixture thus will inftantly grow thick, white, and fon 
< exhibit yellow curds, which, fallen to the bottom, conſtitute a groſs, viſ. 


| © cous, unctuous, and ſomewhat tratiſparent matter; then ſet the glaſs in 2 


fand furnace, and draw off the remaining alcohol by means of a ftill-head 
continuing the operation ſo long as the veins in the head ſhew any ſpirit to 
< riſe, and add this ſpirit to the former. At the bottom there will remain 
© the water, with the above mentioned matter below it. This matter li. 
< quifies in hot weather, hut grows hard in the cold. The water being 
- dn away, tho? it ſtill retains ſome odour or taſte, tho? but little virtue; 
let the reſmons matter collect and unite into a maſs at the bottom; it will 
< firſt be flexible, ſoft, and, when touched, ſtick incommodioufly to the fin- 
< pers ; but when waſhed for ſome time in ſeveral waters it begins to cool 
© and harden, and, when dried, a a hard, brittle, nt boch, 
„chat will run with heat, diſſolve in oil, and alcohol, but not in water, and 
< 'butn in the fire Me oil. This matter is called by the chemiſts roſin ; and 
R „ Wnny Ran and in a cloſe dry veſſel.“ | 
This roſin may be thas'prepared from almoſt any oily, ponderous, dry, 
and refinous parts of vegetables. Nature often produces the like from vege- 
tables, but no where more perfect than in the camphire-tree, which yields 
pure, white, tranſparent, highly odorous, volatile rofin, tho* hard to grind; 
and next to this is benjamin, which is alſo ot yp volatile roſin, copionly 
afforded by the tree. But when pure alcohol! acts upon reſinous plants, 
whilft yet green and juicy, the water abounding in theſe juices mixes with 
the 3 rat: weve he whence it acts like common Treftified ſpirit, or 
re&ified ſpirit of wine, in proportion as the plant contained more or Wh 
ter; 1 rnd Ber ce — 1 | 


© The w/e. © 
This experiment, which is conſiderably general, ſhews the nature of ro- 


| fin, which in the plant ſeems to be a pure thin oil, according to the obſer- 


vations made under the thirty-fourth and thirty-fifth proceſſes, concerning the 

origin of inſpiſſated oils. And hence chemiſts are taught under what var- 

ous phyſical fortns oils may ſubſiſt, in reſpe of heat and cold ; for the _ 
3 vw 
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which in a certain degree of cold is hard and brittle, ſoon reſolves by heat into 
a pure fluid oil. Some have ſuppoſed that rofins are generated, whenever 
any ſtrong acid is mixed with a clear oil; upon obſerving that the ſtrong 
and fiery ſpirits of nitre and vitrio] turn with oils into a pitchy maſs, which, 
when farther perfected by the fire, becomes a true rofin : therefore that 
the ſulphur thus produced is a true rofin of the earth. But there is room to 
doubt whether the coagulation of the oil proceeds from the acid ; becauſe by 
the natural converſion of balſams into rofins, the acid is always more ſepa- 
rated from the balſam, the more the balſam, which was firft liquid, grows 
thick and hard; and at laſt there is leſs acid found in the roſin, than in the 
more fluid maſs: and even the rofins which are thus ſaid to be produced 
by a mixture of acid and oil, yet always differ from thoſe prepared by nature, 
or by the means of alcohol, Theſe roſins ſoon diſſolve in alcohol, but ſul- 
hur never. 

, The rofins, thus prepared, manifeſt their oily nature by _ totally in- 
flammable, and ſeem to contain their former prefiding ſpirit : for the ſmell,. 
taſte, and particular virtue of the ſubje& is always found in the roſin, tho” 
this is to be underſtood only ſo far as it remained in the oily part of the- 
plant. And hence theſe virtues are long detained, and preſerved for years, 
in the viſcous ſubſtance of the rofin ; whereas they would be otherwiſe ſoon 
loft in the plant itſelf. And hence it often happens that the roſins, taken into 
the body, paſs thro” it undivided, by reaſon of their tenacity, and without 
having their ſpirits extricated to perform their proper actions; as not meetin 
with the bile, or other ſaponaceous fluid, to Hache and open them: an 
this is ntly regretted by phy ſicians, whilft they direct theſe roſins in 
form of pills, which may the 

out producing the defired effect. Theſe rofins alſo generally have a mani- 


feſt, ſharp, cauſtic, inflammatory, violent virtue; ſo if they ftick to the- 
tongue, or the jaws, they prove very troubleſome by their acrimony; and 
this effect they often have 3 ſtomach and iĩnteſtines, and thus they 

imulating and inflaming. And thus the roſins 
of coloquintida, euphorbium, Hellebore, jalap, ſcammony, &c. ſometimes 


may prove miſchie vous, by 


decaſion violent and dangerous purgings, that cannot eaſily be ſtopped. In 
order to prevent both theſe ar ect, it has been found proper to grind 
them in a cold glafs mortar, for a conſiderable time, with an equal quanti 


of dry ſugar; fo as thus to prepare a fine powder, which being afterwar 
mixed bes pf : 


purge. So likewiſe, if mixed with a little yolk of egg, this will diſſolve their 


tenarity, and promote and increafe their efficacy: and when thus treated, 


theſe roſins alſo will prove purgative, which are obtained from-fimples. not 
purgative themſelves, as we ſee in the roſin of 'gua) F 


gualacum. 
Some of the greateſt artiſts have obſerved, that the proper diſtilled aro- 


matic oils, abounding with their own ſpirits, grow reſinous, as often as they 
are deprived thereof. And this is certainly found in ſome oils; for if pure 
oil of cinnamon be diſſolved in alcohol, and the alcohol be with a gentle 


fre drawn over from it by diſtillation, it carries over the ſpirit with it, and 
leaves 


body without being diſſol ved, and with- 


1 en in any ſyrup, never paſſes the ſtomach undiſſolved, nor ſticks 
in the folds of the inteſtines, but proves an excellent and expeditious kind of 
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_ "ne 
. Gare th oil behind deprived thereof, and reſinous. But as the i 
virti 


of certain plants partly reſide in that reſinous matter, which alco 

extracts, and partly in another active part of the plant, which diſſolves in 
water, as appears in I 2 the remainder of ſuch a plant, after the pure al. 
cohol has extracted e roſin, will afford another part by being boiled in 
water. And if this decoction be ſtrained, inſpiſſated with a — fire to an 
extract, and afterwards exactly mixed along with the roſin Aiflolved in the 
yolk of egg, there will thus be obtained an excellent compoſition, containing 
almoſt the whole medicinal virtue in a little compaſs. 


PROCESS LXV. 


Eſffential extracts, ſbeun in ſaffron ; by means of the forty-ſevent 
ON 


AT U RE has prepared, in certain particular of certain vegetables, 
N a determined kind of body, fo different 1 as Pe wn to be 
referred to any other known kind; and has at the ſame time endowed it 
with virtues, . otherwiſe inimitable. We have an example of this in the 
chives of ſaffron, which the principal chemiſts have eſteemed ſo much, as to 
call it the philoſopher's ſpice, and to denote it by the initial letters - aroph, 
which ſtand for aroma philoſophorum. It is incredible how rich this ſaffron 
is in colour, taſte, odour, and virtue; how ſmall the bulk is that poſſeſſes all 
theſe rich faculties z and how tender and eaſily corruptible the thing itſelf is; 
and therefore requires a peculiar method of operation. 4 
© Take, therefore, two ounces of the choiceſt freſh Engliſh ſaffron, dried, 
and either cut ſmall or remaining whole; put it into a clean bolt-head with 
a long and ſlender neck, pour upon it ſo much of the pureſt alcohol, con- 
* taining no * things as may float four or fix inches above it: then 
<* ſtop the glaſs ſlightly with a wreath of paper, put it into our wooden little 
furnace ſupplied with a live coal buried under fifted aſhes, that the heat 
may be only a hundred degrees. Leave it thus in digeſtion, for thre: 
days, the veſſel being often ſhook ; let it afterwards reſt, for twenty-four 
hours, in a cold quiet place; then carefully ſtrain off all the tinged liquor 
© thro' a piece of clean linen, placed in a. funnel ſet in a clean glaſs ; and 


keep it cloſely ſtopped. It will be of a bright red colour, the ſaffron, . 


< maining at the bottom of the glaſs, will be found paler than before. To 
this pour the like quantity of treſh alcohol, and proceed as before, and 
mix the tincture thus acquired with the former; the ſaffron will now re⸗ 
main paler. If more alcohol: be added to it, and the proceſs be repeated, 
« till rer tincture will be obtained, which ought to be kept ſeparate: 
the n will now become pale, but otherwiſe will have the ſame ap 


pearance, and bulk, as before. To this if water be added, digeſted there. 


« with, and poured off, it will be of a yellow colour; put on freſh, and 
© continue thus till no more tincture can be extracted; and now. the chives 


< will appear quite white and, if gently dried, will retain their former figur , 
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« tho! they ap much ſhrunk, perfectly inodorous, and inſipid, ſo as 
« ſcarce to be diſtinguiſhed from bits of clean thread: whence it is won- 
« derful, where the ſeat of that ſurprizing aſter extracted from it ſhould be, 


« which is found to give ſo rich a tincture to ſo large a proportion of alcohol. 
Lt the tincture, procured by the two firſt digeſtions, be diſtilled in a glaſs 
body, fitted with its head, and perfectly well-cloſed, with a fire of a hun- 
| degrees, till about an ounce re behind, which, when cold, is to 
be poured into a glaſs veſſel, to be kept carefully topped. It will prove 
of an exceeding red colour, à highly fragrant odour, and a bitter, aroma- 
tic, penetrating taſte, and have the conſiſtence of thin oil. Let it be kept 
under the title of the eſſential extract of ſaffron, The ſpirit that came 
over in the diſtillation will be limpid, and colourleſs ; but retain the grate- 
ful and aromatic ſmell and taſte of ſaffron, This is to be reſerved for the 
fame uſe; and thus everytime becomes the richer -. , 
This ſurprizing experiment ſhews us a new ſpecies of matter, which we 
can neither call oil, ſpirit, gum, rofin, reſinous gum, wax, or balſam; but 
it is ſomething perfectly fingular, and of a ſpirituous oily nature. This ex, 
tract mixes with water, ſpirit, and oil, and has ſuch exhilarating virtues, that 
being ufed too freely,” it occaſions an almoſt per etual and in rent laugh, 
ing; but uſed moderately, it becomes properly exhilarating : it 9 the 
urine red, and 1s particularly faid to deſtroy the petrifying power thereof in 
the kidneys, and therefore to be an extraordinary remedy againſt the ſtone. 
It the true aroph of Paracelſus. There is no oecaſion previouſly to digeſt 
the ſaffron with in the heat of horſe-dung, in ordet to procure its 
tincture, which is thus rendered rather worſe than better; for in our pre- 
fent preparation, all that is efficacious is brought together without loſs, or im- 
pairing its petoliar virtues, or any ſenfible change. And theſe v4 pray 
ng miſcible with any liquor, and of à very 5 1 ſubtile nature, 
eaſtly enter the fineſt veſſels of the body, 22 by cir extraordinary mobili- 
» diffuſe their virtue thro? the whole, and chiefly excite the animal ſpirits. 
y, they have that admirable virtue, which the author of nature. has 
planted im them, and which can never be explained upon any principle, and 
can only be known in itſelf from its effects. | 
The like extracts may be obtained from ambergreaſe, muſk, civet, balm 
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langal, orrice, and other barks, and flowers of a ſubtile fragrance; whenee it 
is plain that theſe ſpirits of particular bodies may be extracted and collected 


I 0000 TS ooo TOTO 


ſpirituous alcohol, uniting, with theſe active ſpirits, makes a medicine, that 
immediately diffuſes its virtue every way, and carries it thto? the body 
And when a ſimilar remedy is prepared from ſeveral ſuch ingredients mixed 
= together, it eafily appears, that thus an admirable remedy may be com- 

nded, rich in united virtues, according to the intention of the artiſt ; 
o that nothing of this kind can be invented more effectual. Theſe extracts 
are beſt taken in canary, or the like rich unctuous Spaniſh wine. 
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of Gilead, liquid amber, liquid ſtorax, cloves, mace, nutmeg, angelica, ga- 


by alcohol; and hence their ſudden action ſeems to proceed; becauſe the moſt 
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PROCESS IXVI. 
Rhea extrags. * camphire, by means of the forty-eighth and 
Ann proceſes 


6 "THE en nature of this TT tho? ſeveral times confi. 
= *<'dered, requires to be examined by this experiment. Cam- 
« phire is Gebel from + its own tree, in the hotteſt countries, being lodg. 

© ed in the wood, particularly in the bark, in its own natural cryſtalline 

© form. That is the apt and moſt valuable, which comes from Borneo and 

Ceylon. There is another ſort obtained by diſtilling the wood, bark, and 

the root of the 8 or the 2 — of Ceylon, which — 

the ſmell of camphire theſe being infuſed, digeſted, and di 

with water, afford a limpid, A oil, rich in the taſte and ſmell of 

camphire; and a certain of this , concreting in the cold, turns to 

© camphire, which being ſublimed in a clean veſſef with a gentle fire, s 

© thus purified. It is clear like cryſtal, hard to 8 extremely odorons, 

© and totally and { r e volatile. It di 

and therewith pellucid, and her y odorous Bquor. Being diſtilled 

© along with alcohol, i Scher wholly es 

* ſoon after, and comes over in a homogeneous. Timor, As ſoon. as the 

* Jeaft drop of this clear liquor is put into water, the whole body of the 

* camphire is inſtantly f ſeparate 2 and. recovered; whence it pre 

© that this particular 0b ce reſembles roſin, tho” it is volatile; in Which 

reſpect 1 it gers from all other roſins. It diſſolves in ſpirit of nitre, ip 
it of vitriol, and aqua fortis, as it does in alcohol; but upon the addition 

of water recovers its own nature and ſubſtance, unchanged: but this s 

not found in any rofin beſides ; whence it appears, that there is a great 

© difference. in thoſe called true vegetable rofins. This liquor alſo may, by 
5 — on, be thickened at e and when ſo thickened appears 
e an 


ET 


This operation ſhews the e The 
ſpirit prepared from it by diſtillation- is highly penetrating and volatile; f 
drying, preſervative, embalming, good againſt gangrenes, promotes pe 
ſpiration, and with reſpect to the and ſerum proves a ſtyptic: but! 
ere -- rom dodge ochre, becauſe it dries 
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PROCESS LXVIL _ 


Chemical quinteſſences, by means of the proceſſes from the twenty-third 
to the thirtieth, as alſo the eee, and the forty-ninth. _ 


PDT any diſtilled aromatic, or eſſential oil, into a clean and dry glaſs, 
and pour to it twelve times its quantity of alcohol, diſtilled 
from alcali, ſo as to contain not the leaſt water. S them together, 
and the oil will diſappear, and mtimately mix with the alcohol, ſo as to 
form one ſimple and tranſparent liquor; but no water muſt be contained 
© in the oil, otherwiſe the experiment will fail. 


Alcohol, therefore, and eſſential oil are of ſuch a nature as intimately to 


mix and unite together, provided they be both perfectly freed from wa- 


© ter; for if only the glaſs were moiſt, or the breath interpoſed, it would 
« hinder the effect; and, when the ſolution is perfect, and the two liquors 
* are thoroughly mixed together, the addition of water turns them white 


„and opake, whilſt the water unites with the alcohol, and ſeparates the 


oil. 
If the alcohol, ſaturated with the oil, be carefully diſtilled, in a cloſe. 
veſſel, with a gentle fire, and ſeveral times cohobated, the oil will thus 
gradually be made fo volatile, as in great meaſure to riſe along with the 
alcohol: whence oils are rendered more moveable, and more ſubtile, and 
are exalted to the higheſt degree of penetrability, like that of ſpirit, tho* 
* ſtill retaining their native virtues. ; But if, with a fire of only ninety de- 
. pres, a mixture of alcohol and theſe oils. be diſtilled, the alcohol will riſe 
* by itſelf, or only carry, with it the prefiding ſpirit from the oil, leaving 
© the oily part bebind: e caution, the thinner part 
be ſeveral times ſeparated from thicker, by repeated gentle: cohoba- 
tions, the alcohol will at length be ſo impregnated: with theſe ſpirits, as 
* to appear almoſt pure ſpirit itſelf, leaying a groſs exhauſted oil behind.” 


The ancient chemiſts conceived that fire, air, water, and earth, contri- 
buted to the compoſition of bodies, with the addition of a fifth thing, which, 
made of the four common elements, enriched the whole, by its own par- 
ticular and inſc le virtue, whereon the colour, odour, taſte, and vir- 
tue of each body principally 1 7 : and therefore they ſuppoſed, that 
each 8 thing, conſiſting of four eſſences, had a fifth eſſence added to 
it, which was extremely ſmall in quantity, yet of very powerful efficacy, 
ſo that, when ſeparated and added to another ſubſtance, it animated the ſpi- 
its thereof: upon which ſubje& Iſaac Hollandus and Paracelſus deſerve. to 
be read. There is ſcarce any known method more proper than: the preſent 
for preparing quinteſſences. Thus if a fingle drop of quinteſſence, ſo made, 
with oil of cinnamon, be mixed and _ with a glaſs of Spawſb ene” 
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inftantly gives a grateful briſkneſs to the flagging ſpirits, and therefore 
proves 1 remedy, in faintings, ſuffocation, and want of ſpirits : 
nor do we know, that the art of chemiſtry can go farther in obtaining the 
virtues of vegetables, If a drop of ſuch a mixture of alcohol and oil be 
let fall into water, it preſently, turns milky, which ſhews when oils are a. 
dulterated with alcohol and hence alſo we underſtand the power of alco. 
hol, which principally acts upon the ſpirits and oils of plants, by mixing 
and fixing them intimately with itſelf ; and thus making a compound, which 
afterw ſeems to act with an uniform virtue. tho* theſe oils exif 
under very different forms in vegetables, yet they may ſtill be united with 
alcohol, provided there be no water in either: and we find that the native 
ou always adheres to this oily matter, under whatever form it a | 

| theſe preparations have a-great affinity with fire, for ſuch qui [yok 
being taken, heat the body; and if the quantity be large, ſcoreh and burn 
it; When externally applied, they produce all the effects of a ſharp inflan. 
mation, even up to a gangrene itſelf: but enough of this for the preſent, Rm 


lh be by IR OCB 8:8 irn 


© JAKE alcohol, wherein an aromatic oil is diſſolved, pour it upon = 
1 "© ten times its weight of dry loaf ſugar, reduced to fine powder; | 
*- grind them together exaly for a long time, in a glaſs mortar, 50 they 
may unite ; put the mixture into a china veſſel, ſet in a glaſs body, kept Þ 
Wo er ogra rm eee acre Ar Dew e 
© eris the matter, may gently exhale, and by means of a ſtill- head, be c- 
© jected in the form of a liquid quinteſſence. And thus the ſugar will n. 
main dry in the china veſſel, yet im ted with the quite ence. Li 
Sit now immediately be put up into a glaſs veſſel cloſe op and pre- 
© ſerved under the title of a . By taking a drachm of the Þ 
© fineſt wheat flower, five drachms of loaf-ſugar, and grinding them dry in 
* a glaſs mortar, then adding a drachm of the liquid quinteſſence, and pro- 
« ceeding as before, an elegant dry quinteſcence will be obtained. ; 
© By taking a drachm of the liquid quinteſſence, made according to the 
©, ſixty-ſeyent 8, and half a drachm of the eſſential extract, according 
2 „and three ll 1 
flower, and proceeding as before, near kind af preparation 
©. will be obtained, but more compounded. #14 185 | 
And as any of theſe kinds of oil may be. diſſolved in alcohol, and 6 
brought into an uniform liquor, tho* conſiſting of various ſorts, and thus 
employed to the fame uſes; it appears that theſe noble compoſitions maſ 
be made by various mixtures at 2 of the ae 
*-there are infinite ways of varying theſe forms, each whereof may, 
+-excellence, vie with the reſt,” * 2 


g 4 L - * 4 . 


4 1 
. 
% 


The Practice of CHEMISTRY, 
The uſe. 


Theſe preparations have this convenience, that they may long be preſerved 
for uſe, and may be fafely and — 5 
journeys, and in camps, where furniſhed ſhops are not at hand: and here 
again we have the bounds of chemical perfection. 


PROCESS LIXIX. 
The fimple aromatic ſpirit of lavender-flowers. 


6 AKE fix ounces of freſh and ripe lavender-flowers, gathered in a 

warm clear afternoon, and twelve pounds of common ſpirit of wine, 

and diftil by the rules of art, in the alembic and worm, till the liquor be- 

. « gins to come over milky. What ariſes firſt is a Iimpid' ſpirit impregnated 

, * with the taſte and odour of the plant, and muſt be kept ſeparate. A thick 

4 * white liquor will nom begi — a pint whereof is to be collected, 

and kept apart: there will remain behind a browniſh black liquor, together 

© with the flowers, but not much of the manifeſt virtue thereof; the firſt 
liquor is called the ſpirit, and the ſecond the water of lavender. | 

Take three ounces of the like flowers, and pour the former ſpirit and 

* water upon them, and diſtil as before. Keep the pure limpid ſpirit ſepa» 

rate, under the title of the double ſpirit of lavender; but draw off none 

* of the white water for fear of burning. A quart of freſh- water — 
* however be poured into the ſtill, and then a pint dran over, which w 

ſerve in other the like diftillations. In the ſame manner, two ounces of re- 

* cent flowers may be diſtilled with the ing double ſpirit, and the 

* water be afterwards obtained; by which means the ſpirit will be ſo much 

the richer in the native ſpirit of the lavender. Water is here added, leſt 

* the flowers, added after the firſt diſtillation, ſhould become dry, and burn, 

* whilft the laſt ſpirit was running off. And by repeating the diſtillation 

with freſh flowers every time, 3 ſpirit thus becomes excellent. N ar 
operation. may; be: med, tho*flower,. in a glaſa body or retort, wi 

* little trouble, and without foulneſs; and thus I have often carried theſe 

* ſpirits to the highalk perfection. And this operation is univerſal, for obs 

* taining all the ſpirits from odoriferous, aromatical flowers-z the principal 

* whereof are — cloves, ſaffron, jaſmin, lavender, lilies, marum, orange- 

* flowers, roſemary-flowers, &c. but a; principal ſpirit of this kind is that of 

; roſemary, every here celebrated, and too much uſed: under the name of 
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Bat The - ſimple aromatic ſpirit, from the diy leaves of mint. 


The Practice of CHEMISTRY, 
| =: "The uſe. 

It is eaſy to perceive that the eſſential oil of the flowers is here raiſed in 
the diſtillation, as in the twenty-fifth proceſs, and along with this oil the 
ſpirit of wine riſes almoſt pure, like alcohol, according to the forty-eighth 
proceſs ; and therefore this ſpirit diſſolves the ſpirit of the lavender, and the 
oil that riſes with it, according to the ſixty- ſeventh proceſs. But after the 
alcohol is drawn off, and the water begins to follow, then the aſcending oil 
turns the water milky ; whence is eaſily underſtood how theſe ſpirits are 
procured by art, and exalted at the pleaſure of the artiſt. 

And hence we may underſtand” the virtue of theſe ſpirits, as _— 
ing very nearly to the liquid quinteſſences of the fixty-ſeventh procels, ſo that 


we need not here add any thing more about them. The agreement ap 
plain, becauſe theſe ſpirits, when well prepared, turn milky with water, 22 


PROCESS LXX. 


45 T AKE the leaves of mint freſh dried, and rubbing them a little be- 
1 © tween the hands, put them into a ſtill, and add thereto twenty 
© times their weight of common ſpirit: draw off one half by the worm, and 
©: keep what comes over under the title of ſpirit of mint. Expreſs all the 
< Juice from what remains in the till, and take half of the former 1323 
the leaves of mint, and pour the former ſpirit, and all the expreſſed liquor 
thereon; now again diſtil to a half, and repeat the operation to a third 
time, reſerving what comes over under the title of the treble ſpirit of 
mint.“ | 


ſpirit of mint is incomparable in - vomitings, unattended with inflammation, 
- — and inteſtines, proceeding from 
, or watery cauſe; for in theſe caſes, half an ounce 


PROCESS LXXL. 
x The fimple aromatic ſpirit from the green leaves of roſemary. 


THE leaves alſo of the richeſt aromatics, tho? leſs juicy, when freſh, 
1 will excellently afford the fame ſpirits. Thus, for example, take 
5 of roſemary leaves, gathered from the tops of the (| rigs and therewith 
— ñ — pour ſpirit of wine thereon, till the retort be two 
c thirds 3 then diſtil in our little wooden furnace into a large receiver, 2 
long as the ſpirit appears to run in veins, which ceaſing, its time to Tear 
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« of Let the water, with the roſemary remaining at the bottom, be kept 


apart; then clean the retort, and put in freſh leaves, pour on the former 
« ſpirit, and the water ſqueezed out from the former roſemary ; difti} agai 


and repeat the operation to the third time, by which means an ent 


« ſpirit will be obtained. I formerly in this manner repeated the operation 


« a great number of times, in expectation of at length obtaining an extreme- 
6 perfect ſpirit of roſemary, but was miſtaken in my purpoſe ; for after 
« . obations, the ſpirit had a very ungrateful odour, like that of 
© wax new gathered.” 2% 3 

Hence it appears that the ſame ſpirit reſides in the flowers, leaves, and 
even the tender twigs of certain plants, and may thence be extracted; for 
this ſpirit cannot be diſtinguiſhed from that prepared from the flowers of 
roſemary in the fixty-ninth proceſs, and has the fame virtues. The flowers 
of lavender, thyme, wild-thyme, ſage, origanum, calamint, and all the ſharp 
aromatics are fit for this operation, And hence alſo it a that the ſame 
aromatic ſpirits may be obtained excellent from the dry 1 6 woods, roots, 
and ſeeds, as well as the as we {ce by the noble ſpirit, which: 
may thus be drawn from yellow faund | | 


"PROCESS IXXIL 
A compound aromatic ſpirit. | KP 
T has ſufficiently appeared, that the prefiding ſpirit is a particle, wherein 


o 


| a 5 virtue reſides, that has often an incredible power; and that 
this ſpirit is lodged in eſſential oils : again; that thefe oils may, along with 
other 


their ſpirits, be mixed among one an into an uniform fluid, in which 
all theſe ſpirits are united together; and. laſtly, that this mixture may be 
diſſolved in alcohol, fo as to make a liquor extremely rich in medicinal vir- 
tues, or a certain compound, aromatic, oily ſpirit. It eaſily appears, that 
there is no one certain limited method for preparing theſe ſpirits, provided 
only ſuch fimples are choſe, as agree in ſmell and taſte, whoſe virtues will 
anſwer the trouble of the compoſition. The following proceſs therefore wil} 


W ſerve as an example, rather than a: rule; being what I have often uſed for 
| the making of a ſal volatile oleoſum. | 


© Take of freſh Sevil orange-peel, cinnamon, ag China orange- 
peel, and lemon, of each four ounces z the flowers of orange, citron, le- 


mon, lavender, red-toſes, and roſemary, of each two ounces z the roots of 


© angelica and florentine orrice, each an, ounce z cloves, mace, and nutmeg; 
© each two drachms ; rectified - ſpirit of wine fifteen pound; diſtil accord- 
ung to art, in a common — ſo long as the ſpirit comes over limpid, 
* and let this. be "on as likewiſe the next two or three pints of 
* white liquor; under the title of aromatic, ſpirituous compound-water: 


* When the operation is intended to be repeated, take all the above men- 
* tioned ſimples, and the ſpirit of wine as before, and add to them all the 
vater here prepared z by which means, the ſpirit obtained will be the 

2 more- 
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more excellent: and thus procuring and reſerving the ſame water each 
time, and uſing it „I have always obtained noble ſpirits, as may 
be cafily beater bs on they were like oil. When the 
< ſpirit, thus prepared, is again to be drawn over xz few of the ſame freſh 
„ fimples in a glaſs body, ſuſpend in the Rilllhead a little ambergreaſe, 
« firſt 7 and included in a piece of finen ; and thus the aſcending 
© ſpirit wilt ſubtilly diſſolvo its fragrant part, and mix therewith, 

5 R117 IBN  HFO434D. 01997 "7 D TYT KEN ph A | 3; 
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enty- it w ily appear to what e Ir 

Rive Wal how far their virtue may properly reach; fot they can never, by ay 
known art, be converted into the fpirits of the body, but always remain of 
their own foreign nature, whatever chemiſts may ſay to the contrary : and 
therefore they can never fupply the defect of animal ſpirits. Conſequently, 
it is1 e, that the admiſſion of theſe into a body worn out with ape, 
ſhould ſupply the office of the vital ſpirits ; they however by their wonder. 
ful agility, grateful fragrance, agreeable tafte, and a certain inexplicable af. 
finity with the animal ſpirits, wonderfully contribute to excite them of a ſud- 
den, but for no long time, and by their too powerful actions they will op- 
and deſtroy the native virtues of our ſpirits. And hence, when inter. 
nally uſed, tho* they raiſe the ſpirits for the preſent, they commonly leave the 
body much more languid, and always in a ftate that requires to be farther ſtimu- 
lated by the ſame means. And thus I conceive that I have ſufficiently explain- 
ed their true uſes, according to the rules of genuine chemiſtry and medicine. 


123+ 1 PROCESS LXXM. 


* 


S from expreſed oils and fixed alcali, by means of the thirteenth proce, 


AKE a quantity of expreſs d oil- olive in one glaſs, and an 
; . weight of oil of tartar in another, pour the oil gently upon rag 
« viumy and it will float thereon, and the two liquors remain perfectly di 
* ſtint. Shake the veſſel wherein they are both contained, and the mixture 


will immediately appear white, opake, thick, and ſomewhat viſcous and, 
when ſuffered to Hand in this ſtate, it will continue for ſome time equally 


< mixed, but at length the oil and the lixivium will ſeparate from each other ; 
« whence it appears, that expreſs d oils, by means of the acid — lodged 
therein, are diſpoſed to mix with alcalies, even. tho? diluted with water 
but that this union is ſo weak, as eaſily to be ſeparated. _ 
it ſeems probable, that the acid is the means of procuring: this combins- 
tion; becauſe oils, ved of their acid, more di tly unite with alca- 
* lies, If this mixture be gently boiled over a-flow fire, tl the water is gra. 
© dually exhaled, it comes into one conſiſtent white'maſs, of a nauſeous oi 
« ſmell, and a-ſharp, alcaline, ungrateful, unctuous taſte ; and will eaſily re. 
< ſolve in the air: but if in the boiling, a juſt proportion of the diſſolved al 
5 cali or oil be added, or mixed * that the 1 
Mein : . * pe 
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perfectly diſſolve in water, without { ing from its oil, and yet mani- 
«© fo nothing alcaline to the taſte, and remain long in the air without run- 
* ning, it is then called perfect ſoap. It was afterwards found, by a ſucceſ- 
© five repetition of experiments, that the ſtronger the alcali, the more per- 
« fect the ſoap ; and as it was obſerved, according to our thirteenth proceſs, 
that quicklime wonderfully increaſes the power and fiery nature of alcali ; 
© an alcali, prepared by means of the ſame, began to be uſed inſtead of the 
« ſimple kind, for the making of ſoap ; and becauſe they alſo obſerved that 
© the union was made more perfect by long continued boiling, and that this 
© boiling required a larger proportion of water, they added water more plen- 
« tifully, — at length, by repeated trial, they likewiſe found that a certain 
proportion of oil and alcali was required; and thus by ſucceſſive degrees, 
the certain and determinate way of making ſoap was found. 

They take the fixed, alcaline, fiery ſalt, prepared with quicklime, ac- 
© cording to the thirteenth proceſs ; this they diſſolve in ſuch a proportion of 
© hot water, that the lie may 712 a new laid egg; and this the ſoap- 
makers call their capital lie. They afterwards dilute a part of it with more 
« water, till a freſh egg will fink therein ; and this they call their weaker lie. 
© They afterwards mix their oil- olive with an equal weight of this weaker 
© lie, by ſtirring them well together, till the whole becomes white, then 
* boil the mixture with a gentle fire, keeping it continually ſtirring, till the 
© water being exhaled, the remainder begins to unite z at which time they 
throw in thrice the weight of 8 lie, in Propane to the oil, and mix 
and boi! till the maſs becomes ſo thick, that a little of it, laid upon a cold 
* ſtone, appears to be of a due ſolid conſiſtence; and if now a part of this 
© cold maſs is diſſolved in water, it manifeſts no ſigns of oil. This ſhews 
* that the oil is well united with the alcali; but if any oil ftill ap the 
addition of a little more capital lie is required; and the boiling muſk 
then uniformly be continued, till the ſoap will perfectly diſſolve in water: 
© at this time the ſoap is taſted, and if it proves ſharp and alcaline, it is a 
* ſign that alcali abounds too much therein. And therefore a little more oil 
is added, and the boiling continued, till at length a maſs is obtained, fo 
hard as to cut in the Ter and that will perfectly diſſolve in water, and 
* neither taſte alcaline upon the tongue, nor run ſpontaneouſly in the air; and 
* thus the ſoap is perfected. | 


* Inſtead of oil-olive, any other fat ſubſtance may be uſed, as the fats of 


* animals, and the oils of fiſh ; thus black ſoap is made from train-oil, or 
the boiled blubber of whales: but the purer the alcali is, and the more 
* ſcentleſs, taſteleſs, and leſs ungrateful the oil, the better the ſoap, eſpecially 
for medicinal uſe. 18 f 


be uſe. 


Here we ſee an intimate combination of native oil with fixed alcali, b 
means of water and fire, into a homogeneous maſs, which will Pg, H- 
ſolve in water; whence it appears, that the oil here loſes its former fat na 


ture, and acquires another more ble to water; and that this is brought 
about by the means of ſharp, fixed alcali. And therefore where the Hu- 
Vor. II | wenn PE ART © mours 
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mouts of the body aboand with oil, falts are generally uſeful ; and conſ=quene- 


in this cafe a prudent ufe. of fixed alcaline ſalt may be allowed. And 
| Aſo we are ſhewn a way, whereby the acrimony of alcali may be 
entirely blunted, fo as to grow ſoft, and put off its corrofive nature; viz. by 
the means of oils. Whence again, in ſuch caſes where the like ſharp, ſaline 
matter predominates, freſh expreſs d oils, drank in plenty, will blunt it; and 
this has been ofteh practiſed with good fucceſs in the acuteſt diſeaſes, and 
the more icious kind of ſcurvy; and, again, when this acrimony is 
y generated in a certain place, as in the kidneys or bladder, 
where the ſtorie, drinking in the urine, turns it to this kind of acrimony: 
but in the ſoap ſo produced, tho* the tenacity of the oil is aboliſhed, yet 
the formet virtue of the lixivial falt remains, whereby it deterges, without 
danger of corroding ; for when mixed with water, it makes a ſtrong ſa 
nacevns lie, which by heat, motion, and trituration, diffolves gums, oils 
rofins, and grofs fats, rendring them alſo faponaceous, or ſoluble in water; 
and thus it has a ſcouring, detetgent, opening, cleanſing property. And hence 
it renders coagulated humours fluid, opens old obſtructions, and thereby te. 
ſtores the loſt uſe of the parts. It alſo has great effects upon coneretions, 
confiſting of groſs earth and oil; it prevents acids from lating the 
chyle or milk, and even reſolves them after ulation. Whence it a 
to be almoſt an utiiverſal opener, dilater, refolver, and thinner int 
„in the above mentioned caſes; being drank upon an empty ſtomach, 
well difatzd, and at different times, in a ſufficientiy large tity, and a- 
fiſted by the motion of the body. It is likewiſe wond erviceable, 
being externally applied in finuous and fiſtulous ulcers. It may be tinged 
and diſguiſed, by giving it a grateful colour with faffron, turmerick, cochi 
teal; of other pigments; and if it ſtill proves diſagreeable, on account of 
the nauſeons ſmell acquired by the oil in boiling, it may be corrected by x 
little balfami Peru, But its uſe is highly pernicious in thoſe diſtempers where 
life is in m_ _ a „ e 9 en . the hu- 
moats, as has gently appeared in the e an er id diſtem 
according to the juſt yaoi of Blast. Many a particuknd 
chemical and medical uſe may be eaſily deduced, concerning this noble pro- 
duction, from what I above delivered. Soap affects what neither water nor 
oil could perform, does that with ſafety that alcalies do with danger, and 
can perform what other falts cannot. | 


PROCESS LXXIV. 
Soap, from diſtilled oil and fixed alcali ; by means of the twelfth proce 


C HEMISTS, conſidering the virtues, which by iment they found 
in diſtilled oils, were concerned to find that theſe ol, not mixing with 
water, could not enter and act upon the humours of the body; and therefor: 
obferving that expreſ#'d oils might be ſucceſsfully united with fixed alcali, the} 
went upon trying the fame with diftilled oils, but found that thefe loſt ther 
virtue by boiling, and even could not thus be joined with the alcali ; and 


f 


, 
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hence tried various experiments to unite theſe different bodies, till excited 
by the directions and promiſes of e/moxt, ſome of them ſeem edto have 
found the means of effecting the thang, I my ſelf formerly made many te- 
dious experiments to this purpoſe, and at length ſucceeded, as I ſhall now re- 
late. The ſecret conſiſts in this, that the alcali ſhould be perfect 
pure, and dry, and come in contact with an oil perfectly deprived of water: 
all the reſt is ſucceſsfully performed by the es but if the leaſt wa 
ter ſhould enter, the experiment will be fruſtrated 

© Take the pureſt and ſtrongeſt fixed alcali, prepared according to the 
« twelfth proceſs, in the fifth paragraph, and grind it in a clean iron mortar 
* with an iron to fine powder, the finer the better, whilſt it (till re- 
mains thorowly hot from the fire, and almoſt ignited 3 then put it into an 
extremely dry, and well heated urinal, and ſet it in a hot and 2 
on a clear and dry day; and at the very inſtant that the hot ſalt is all col- 
© lected at the bottom of the glaſs, let fall therein the true ætherial and 
dil of turpentine, ſo that one drop may immediately follow another, — fall 
upon the middle of the hot ſalt; the oil itſelf W firſt well heated ; 
and thus the oil will immediately, with a great fume and a hifling nqiſe, 
© be attracted into the thirſty ſalt, and diffuſe itſelf intimately thro* the whole 
* maſs. Continue to pour in the oil quick, till enough is entred into the 
« falt, and floats above it, ſo as to prevent it from touching the external 
* air, which is always moiſt with water, or from touching the * of the 
falt. Set the glaſs in a cellar, where being covered with paper, the oil 
* will ſoon diſappear, and be united with the alcaline ſalt; then pour ſome 
more of the warm oil thereon, and mix it with a/ſtigk into the former mals. 
© Set the whole by, as before, and continue thus, till nearly thrice the 
quantity of the oil is united with the ſalt; the whole will be now a fapo- 
l 1 and Ar maſs, gr the more Ay ſtirred, — ſooner and 
* better it is made z whence it may be expeditiouſly obtained, ing it 
into a ſtron and ſuffering it to be carried daily, and en Ae 
* coach, as r Grew and Bohn have formerly obſerved. The experi- 
ment has always ſucceeded well, when I have obſerved the foregaing cir- 
* cumſtances but never, if the leaſt of them were neglected. The operation 


* B known to be well performed, if a little of the 3 water, 


© without manifeſting any ſign of oil, If the „ thus oY be long 
* kept in the urinal, thaw al riſes, b 2 *. e ſides of the 
* glaſs, a certain white eryſtalline ſalt, of no di le-odour, and of a 


* penetrating, mild, faline, but not alcaline taſte; which is wonderfully inſi- 


* nuating, eafily ſoluble, and affords an highly uſeful, medicated ſoap. 
And this falt, which is but little in quantity, I ſuſpect gave origin to 
the aſſertion, which perhaps is too free, that fixed falt of tartar was here 


rendred volatile by means of oil added thereto, fo as to become a ſubſtitute | 


for the alcaheft ; hut when I this ſoap with fire, after it was well 
Prepared, I did not find the — le ſalt. | 
ee ee 26:1 GA 1 
This experiment alſo ſhews us the thirſty nature of pure faxed algali, 
Y 2 whereby 
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whereby it drinks in, and unites theſe falts with itſelf ; and again, how a 


- © moſt tranſparent, and tolerably pure, Then let fall from an height 2 
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ſharp fiery alcali may be ſoftened into a mild oily ſalt. We have ſufficiently 
ke to the virtue it has againſt acid, auſtere, and viſcous coagulations, un- 
er the former proceſs ; we muſt however obſerve that all the virtues there 
related are here found more noble and active, and conſtantly ſomewhat heat- 
ing. And hence we underſtand the nature of diſtilled oils with regard to 
fixed alcalies, or of fixed alcalies with regard to them; and of the new 
roduction * proper combination of the two. George Starkey, and his fol. 
wers, call this ſoap volatile; but I could never find it fo, as I faid above. 
This is the ſoap which Matthew, an empirick of London, made under the title 
of Matthew's corrector, wherewith he mixed opium, and the roots of hellebore 
and liquerice, and then digeſting them together, he made general 1 there. 
of, that were diaphoretic, ſcarce emetic, or purgative, but anodyne, tho 
they would often vomit the next day. S/arkey publiſhed a more correct 
tion of theſe pills at the end of his Pyrotechny, where he boaſts of 
their virtue after the manner of chemiſts, unjuſtly pretending that the virtue 
of the hellebore remained entire, tho* deprived of its vomiting quality. And 
ſo much for the making of ſoap. The excellent Mr. Homberg obſerves that 
a ſtrong lixivium hereof, mixed with a ſharp acid, is ſtrangely muddied and 
changed; whilſt the alcali being attracted by the acid, lets go the oil. Thee 
ſoaps being well dried and digeſted with pure alcohol, are in ſome meaſure 
8 the leſſer elixir of the philoſophers, where the ſulphur and ſpirit 
are united | 


PROCESS LXXV. 
De preparation of tartariſed tartar. 


c EDUCE the pureſt white tartar to fine powder, and boil a fut- 
R #1 | K neuer 

N © ficient BE thereof with ten times its weight of water, in 2 

c large copper veſſel, till the tartar appears ſufficiently diſſolved; let the 

© veſſel remain over the fire, that the water and the tartar may continue 

© conſtantly boiling ; the liquor, being now taſted, proves acid, and is al 


quantity of oil of. tartar, drop by drop, into the boiling liquor, which is ftil 
to be kept boiling, whilſt the oil of tartar is dropped in. Upon the falling 
© of each drop there ariſes a great ebullition in the liquor, proceeding from the 
© meeting of the acid and the alcali, as appears from hence, that ths 
< ebullition ſoon after” ſpontaneoufly ceaſes, and is raiſed again by dropping 
© in more of the alcaline liquor; and becauſe this is performed in a frong 
* boiling heat, large ſpherical bubbles are generated on the ſurface of the 
< boiling liquor, that preſently crack, burſt, and appear again. In theſe 
© bubbles chemiſts have found, or rather imagined they found, the figure of 
grapes. The operation is thus to be patiently continued, till at length no 
more efferveſcence ariſes from dropping the alcaline liquor into the boili 
* lixivum. And now the acidity of the tartar will be ſo faturated v 
* ſuch a quantity of its own alcali, as neither to appear acid, * 


* 
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but a third new falt. But this point of ſaturation muſt be exactly hit, 
« otherwiſe the ſalt will be acid if too little alcali were added, or alcaline, 


if too much; great caution muſt therefore be uſed at the end. This li- 


© quor is to be ſtrained hot and quick thro* flannel, till it becomes clear; it 
vill be of a blackiſh brown colour, of a particular bitteriſh, ſaline, unctuous 
« taſte, but ſcentleſs; if inſpiſſated by heat, till a ſkin appears on its ſurface, 
and then ſet for ſome time in a cold place, it depoſites to the bottom and 
© fides of the veſſel, certain ſaline grains, which when collected, are a tartar 
« eaſily ſoluble in water, even in the cold; whereas before it could ſcarce 
de diſſolved therein, without a boiling heat: whence this preparation may 
properly be called ſoluble tartar.” | | 


The uſe. \ 


Tartar comes ſo near to a ſtony hardneſs, as to remain inſoluble in its 
own wine, which is thus contained, as it were, in an earthen veſſel ; whence 
the Germans appoſitely call it wine-ſtone. It has a manifeſt acidity ; by the 

& prevailing force thereof it acts kindly upon the firſt paſſages ; and this aci- 
= dity is the cauſe that it makes fo ſtrong an efferyeſcence with its own fixed 
| alcali, which is fo eaſily produced from it, as we ſaw in the fifty-fifth pro- 
= ceſs. For, after this acidity is overcome by the alcali, the tartar becomes 
eaſily ſoluble, and a new kind of falt, which has conſiderable a virtue in the 
body, when taken upon an empty ſtomach, diſſolved in water: for thus it 
deterges, and gently" purges, and helps to cure many inveterate diſcaſes; 
Externally uſed, it cleanſes foul ulcers, and diſpoſes them to heal: but whe- 
ther this be the boaſted remedy of Paracelſus, by means whereof he declares 
he cured all freſh wounds, in a few hours, without ſuppuration, I cannot 
tell. That medicine he called /amech, which ſeems derived from the Ger- 
nan word, which fignifies to conglutinate. Thus much I can ſay, that a 

| ſolution of this falt in water, is one of the beſt menſtruums hitherto known 

in chemiſtry 3 as any one may learn by boiling gum-lac, myrrh, and the like 

| therein, Whence he will find it can ſearce — be commended ; and 
hence it is plain, that uſed as a medicine, it will diſſolve viſcous matters in 
the firſt pi and it is even ſuppoſed to diſſolve the tartarous matter 
of the human ſtone, generated in the receptacles and paſſages of the bile 
and urine, provided it be uſed plentifully, every day, the doſe being gradu- 
ally increaſed, It is uſeful in the ſtone, jaundice, and hypochondriacal . diſ- 
RE orders. Laſtly, the examination of this proceſs ſhews, how proper eream of 
IE tartar is in all thoſe diſtempers, where the bile in particular, and other hu- 
mours putrefy in the inteſtines, from a burning fever, or other cauſes, and 
thus become alcaline; for this diſpoſition is then corrected by the latent aci- 
dity of wy wel, act the ſame time converted; in the body, into 1 
aperitive oluble falt, which opens the paſſages without greatly ſtimu- 

them, and clears away obſtructions, | 


PROCESS 
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c 
1 
© di it to be of naceous, etrating, and lving virtue. 
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PROCESS LXXVI 
Regenerated tartar. 


6 _ a quantity of ſharp, pure, and dried fixed alcali, contained in a 

large glaſs, with a narrow neck, pour ſtrong diſtilled vinegar, till 
it almoſt covers the falt ; ſcarce any ſenſible efferveſcence will appear, 
* which ſeems ſtrange, becauſe ſo ſtrong an alcali might be expected to 
© make an efferveſcence with the acid; but it ſeems, on the other hand, x 
© if ſo weak an acid would not make an ebullition with ſo ſtrong an alcali: 
* ſhake them ſtrongly together, and then ſome ſmall, ſhort-lived ebullition 


appears. Pour on more diſtilled vinegar, and then a greater ebullition will 


t ariſe, and appear ſufficiently manifeſt; after ſhaking the glaſs, add a third 
5 quantity, and then a violent ebullition, frothing, and hifling, will be found, 
and prove the ſtronger, the more the glaſs was ſhook ; and this continues 
* a Jong while, ſo that the vinegar poured on makes the ſtronger effet. 
< veſcence, the nearer the operation approaches to the point of ſaturation 
with the alcali z which point is generally obtained, when about fourteen 
< times the weight of ſtrong diſtilled vinegar is added to the alcali. Now, 
towards the end, let the mixture be well heated, and long and ftrongy 
+ ſtirred, that no more acid may be poured on, than is exattly required to 
obtain the point of ſaturation; which will at length be hit, by continuing 
© to add a little of the diſtilled vinegar by d and well agitating the 
mixture, till the addition, and ſhaking in of a little more, no longer cauſes 
s an efferveſcence, even in the heat. Then let the mixture ſtand: warm, 
for twenty-four hours; and if upon aking, it makes no ebullition, again 

in a little vinegar, and ſhake the veſſel, and if now no efferveſcence 


* 
* ariſes, chen the exact point of ſaturation is hit. During the experiment, 


the violent efferveſcence throws off a very elaſtic vapour, which burt 
baut of the glaſs with a hiſſing noiſe, after having been confined by pre: 


L, agen hand againſt the mouth of the glaſs, whilſt it was ſhook, and then 


$ y taking it away : and if the orifice ſhould re. 
* ſhut up, during the efferveſſence, the glaſs would be burſt to pieces, The 
* liquor, thus prepared, is tranſparent, of a particular odour, not acid, and 
© of a taſte neither acid nor alcaline, but particularly ſaline, and almoſt with- 
* out acrimony. It has a mild and innocent virtue; tho? powerfully attenu- 
* ating and reſolving ; being purgative, diuretic, and ſudorific ; whence it 
proves an admirable remedy in chronical diſeaſes, attended with a tenac- 
aus matter, being given in a proper doſe, at proper ſeaſons, | 

* The liquor bang decanted dlear from its froces, and diſtilled in a gle 
* alembic, affords a pure fim 1 remaini 

becomes of a brown or iſh colour, and at length y black, 
fat, thick, of an extremely penetrating, or as it were melti taſte, which 


diſ 
Take a little of this liquor, and mix it with a little vinegar; 


i 
yields an-efferveſcence, this ſhews that the alcali ſtill predominates, ad 


tes, 
4 « therefore 


= <0 Jas we 
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© therefore the whole muſt be again ſaturated by the careful addition of di- 
« ſtilled vinegar; and as this uſually happens to be the caſe, the point of 
« ſaturation is to be carefully and anxiouſly ſecured. 

When at length this is happily obtained, let the liquor be ſeparated by 
© reſt from its faces, and then all the water be drawn off by a gentle fire, 
© till a faline maſs remains at the bottom, of a black, reddiſh colour, and a 
« highly penetrating, but very particular „ taſte. This maſs will 
© have attracted, and retained all the acid of the vinegar, and given out all 
the water. Mr. Homberg has laboriouſly ſhewn, that the weight of the 
« fixed alcali is here increaſed nine twentieths, in reſpec of the alcali, by the 
© acid of the vinegar fo attracted ; and that this acid, in reſpe& of the 
© vinegar, was in the vinegar about a thirty-ſeventh of the whole; the 
© other thirty-ſix parts being pure water (5), And thus the falt is procured, 
* which the chemiſts call regenerated tartar. J | 

If the falt, thus laborioufly prepared, be urged with a ſtrong fire, it be- 
comes volatile, and flies off into the air, When carefully dried with a 
© very gentle fire, it appears like a maſs that had ſtrangely conereted in the 
: d, by the appoſition of little thin plates, like falc. It preſently runs 
© with heat into a kind of thick oil, pat a nn leafy in the cold; and 

ac 


© hence it has been called terra foliata: and Tachenius pretending it to be 


* diffolved tale, is taken to taſk for it by Zwelfer, in his apologetic diſ- 
* courſe againſt Tachenins,” 4 8 3 
The uſe. 

There is not, in all chemiſtry, a more inſtructing experiment than this 
it ſhews us a new, unexpected, and particular — Fire of alcali and acid, in 
the making an efferveſcence. We here ſee all the degrees of colour from the 
tranſparent whiteneſs of water, up to blackneſs 3 we fee that a fat inflamma- 
ble oil is regenerated from alcali, calcined by a violent fire, and a thin, hun- 
ery ſpirit of vinegar ; for this dry ſalt takes flame in the fire, and, when 
diſtilled with a ſtrong heat, affords a true oil. Hence we learn, that falts 
anne by a mixture of acid and =>" A nor barely made up _— _ 
and alcali as they are again { e, but a new thing is uced, 
of which no n are taught what proportion of acid, 
and what proportion of water, is contained in an acid liquor; what propor- 
tion of acid is required exactly to ſaturate an alcali; and the true manner of 
converting fiery, fixed alcali, into a mild compound, volatile, ſaponaceous, oily 
alt. This faſt, when properly prepared, is a moſt admirable menſtruum, 
converting its ſubject, by mixture and digeſtion, into a uniform ſoluble maſs, 
that will readily paſs thro* the body, and remain rich in its own virtues : 
it is the greateſt reſolvent in the body hitherto known, and therefore highly 
valuable, as it is not hurtful in hot caſes, yet ſerviceable in cold on 
and almoſt ſuited to every patient. Upon carefully confidering all theſe 
particulars, J have often doubted whether this were not Helmont*s volatile 
lalt of tartar, which he ſo highly commends, and ſubſtitutes for the aleaheſt 


3) See Memoir. de Þ Acad. Roy. vol. I. : 
(8) R. vo icelf, 
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© Jubje&s united together, whereby the moſt active princip 
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itſelf, eſpecially ſince it flows like wax at the fire. It ſeems certainly to be 
the acetum radicatum of the ancient chemiſts, as in its preparation vinegar 
returns, and is joined with its own matrix of calcined tartar z but whoever 
ſhall over carefully endeavour to diſſolve, purify, filter, inſpiſſate, or cal. 
cine this falt, in order to make it white, he will find it fly off into the air, 
and be loſt, and may thus indeed be convinced of its yolatility, with the 
loſs of his labour and coſt. And this admonition I give, chiefly becauſe &. 
nertus recommends a ſcrupulous diligence in purifying this falt z which is not 
only a loſt, but an impoveriſhing labour. 


PROCESS LXXVII. 
Tincture of tartariſed tartar. 


< DEDUCE dry tartariſed tartar, prepared according to the ſeventy 

R fifth proceſs, to fine powder, put it into a tall bolt-head, and — 
« pure alcohol thereon, till it riſes four inches above it. Stop the glaß 
with paper, and boil gently in our little wooden furnace, for twenty-four 


hours; by which means the alcohol will become of a gold-colour, and of 


an aromatic, hot, penetrating taſte. If the operation be repeated with freſh 
alcohol, a white ſalt will remain at the bottom. Let the tinctures be in- 
« ſpiſſated by a gentle fire, till a tenth part remains condenſed behind. 
The uſe. 
This proceſs ſerves to ſhew that part in the ſalt which diffolves in alco- 
hol. The tincture thus prepared is aromatic, heating, cleanſes ulcers, and 


heals up wounds : the remaining falt is purer, and more ſimple than be- 
fore; which ſhews that ſalts may be whitened, by drawing a tincture from 


them with alcohol. 


PROCESS LXXVIII. 
The diſſolution of regenerated tartar in alcobol. 


F PUT regenerated tartar, prepared as above, and made as dry as it can 
* be with ſafety, into a tall bolt-head; pour thereto fix times its quan- 
« tity of pure alcohol, and boil them carefully with a gentle fire, in our lit- 
* tle wooden furnace; they will thus be united into an uniform compound l. 
* quor, that depoſites ſome faces at the bottom; which being ſubſided, let 
| the liquor be poured off pure. And if any falt remain undiſſolved behind, 
© add freſh alcohol, = pore as before. Laſtly, diſtil the liquors with 
© a gentle fire to one half; and thus the tincture or ſolution of regen 
* tartar will be obtained. g 


The uſe. 12 
We have here the alcali, the oily acid, and the oily _ of vegetable 
es of plants For 


4 
N 
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freed from their indolent earth, and yet remain ſafe, or hot dangerous, c 

account of their acrimony: and this mixture alſo ſeems to be the lefler elixir 
of the philoſophers z which the ancient chemiſts commended for reſtoring 
Nth Cextainly it diſſolves almoſt all obſtructions, penetrates the veſſels, a- 
greeably ſtimulates the vital faculties, and cures by ſweat. It is alſo a me 

excellent ſolvent in chemiſtry, whereby bodies are diſſolved into their ſmal 
left and moſt active parts, without im their ſeminal virtue; ſo as to 
gain them entrance into the innermoſt receſſes af. the body, in order Io 
conquering the moſt obſtinate diſtempers. It is no leſs ferviceable wh 

externally uſed in wounds, tumours, and ulcers. And that the poor may 
not want fo excellent a remedy, it may be-Uire&tly prepared by mixing pot- 
aſhes, with fifteen times their weight of ſtrong vinegar, then ſtraining and 
inſpiſſating the ſolution ; and thus without loſs of labour, or great expence, 
a medicine may be eaſily prepared for uſe. And this medicine was known 
to the ancient Romans, and is mentioned by Plim in his preface, where he 
lays, — ahes of vine: tige, being diſſolued in vinegar, is drank in diſeaſes of 
the en. : Ts; . 


Harvey's fincture of ſalt of tartar. 


© TAKE. the black alcaline falt, remaining in. the retort after the firgog- 
| * eſt diſtillation. of tartar, according tothe fifty-fifth proceſs 3 reduce 
+ it to powder, in a hot iron mortar, with a hot peſtle, and immediately 
© to riſe four inches above it 3 boil with a gentle fire in our little wooden 
furnace, for twenty hours; and thus a black, thin, bitter, aromatic, ;lixi- 
* Vious liquor, will be obtained, which, being decanted pure, may long be 
preſerved perfect in a cloſe glaſs for uſe, under the title of Harvey's tinc- 
ure of ſalt of tartar. V | ; 


| The ;uſe, | 

The common ſpirit, conſiſting of water, acid, and alcahol united, .com- 
ing to boil with the alcali of . tartar, that ſtill remains , oily, makes a mild 
and ſafe lixivium 4 the alcali being 7 red: by. the acid, oil and alco- 
hol: whence, we have a noble kin — and menſtruum; wherein. if 
vegetables be boiled or digeſted, it diſſolves them to good advantage. In 
chirurgery, it is an excellent remedy for cleanſing, deterging, drying, and 

all weeping, purulent, putrid, ſanious and virulent ulcers, as. well the 
fiſtulous as the ſinuous and burrowing ; and alſo N 
eſpecially if artificially mixed with A little oil. It has ſimilar effects when 
uled internally, in diſtempers where acid, auſtere, aqueous, mucous, or ter- 


reſtrial matters, and coagulations abound, provided they be not attended 


with a putrid diſſolution of the humours z and hence, it i commended in old 
obſtructions of the viſcera, collections of water, dropfical diſpoſitions, the 
green-fickneſs, jaundice, and cold gout. It acts ſtrongly as a diuretic, a 

Vol. II. 6 2 diaphoretic, 


— 
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diaphoretic, and ſometimes as a purgative; and may be ſafely given in a 
bra doſe. Two or three drachms thereof being mollified wk Fan Ounce 
of the ſyrup of the five opening roots, and diluted with fennel-water, will 
have a very good effect; being taken in the morning faſting, and repeated 
three or four times at due intervals, or a better than moſt other remedies, 
Hence the famous Doctor Harvey deſervedly recommends it; tho? the an- 
cient phyſicians alſo were not — with the like for the ſame pur. 
poles, as may appear from Dioſcoriaes (q). | ten 

1.» PROCESS LXXX. 
| _ "Helmont's fincture of ſalt of tartar. 


0 AK E the black ſalt of tartar remaining upon the diſtillation of tar. 
I * tar, put it into a large and ſtrong crucible, burn and calcine it 
well in the fire, with care to prevent the coals, or other matters falling 
« into it, till it becomes white, and all its oily matter be conſumed; Or, to 
make more diſpatch, take a parcel of the Leſt tartar, and tie it up in cap-pa- 
per, firſt made a little moiſt, then put it into the fire, and ſurround it 
every where with live coals, and let the fire af laſt go out of itſelf ; then 
removing the hot aſhes, an alcaline faluie maſs will be found run ther 
« at the bottom: this is called common ſalt of tartar. Let either of theſe 
©' preparations” be diſſolved in water, filtred and exhaled away in a clean iron 
pot, after the manner deſcribed in our twelfth proceſs, and let the falt be 
© afterwards calcined in the ſame manner, as is there deſcribed, and be re- 


'© duced to fine powder, which the finer it is, the fitter it will be for the 
. © 
© tall and dry chemical with a wide mouth, one third full of pure and 
© warm alcohol; let alſo the whole neck of the glaſs be well heated al 
round, left it ſhould burſt by the heat of the ſalt of tartar, to be now 


: this will be excellent ſalt of tartar. Then have ready at hand 1 


« preſently poured in; fit a paper funnel to the mouth of the and 
« thro' this pour the powder of the falt of tartar now extremely hot, as it 
© comes from the fire, and therefore dry, into the alcohol. If all theſe 


23 are rightly obſerved, the ſalt will fall into the alcohol with a great 
| g and 


iſe, and immediately cauſe an ebullition. When a ſufficient 
quantity of ſalt is put in, ſtop the glaſs r. with a cork, and when al 

is cold pour in more alcohol, till the glaſs be three fourths full; ſhake 
them together, ſo that no ſalt may on the fides of the neck of the 
glaſs, but all of it remain entirely under the alcohol, otherwiſe theſe adhering 
icles of ſalt would diſſolve by the moiſture of the air, then mix them- 


R a K a 


-< ſelves with the alcohol, and fruſtrate the whole laborious operation. Let 


the glaſs now be ſet in a 1 and be kept often 
r of the air, which 3 

e fo p Judi ſoon become of a deep and 
beautiful red colour, and contain the manifeſt virtue of the alcaline ſal, 


* 


(©) See Digſcuridis book I. pag. 186. 
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< as appears by, the ſmell. and taſte, tho) ſcarce by any efferveſcence, but 
« eſpecually if it be very cautiouſly inſpiſſated by diſtillation : for being af- 
« terwards examined, it is found. manifeſtly ſaponaceous, and ſomewhat faline. 
« If the leaſt particle of water be mixed with either ingredient, no tincture 
vill be obtained, but the alcohol remain colourleſs, and tranſparent upon 
the alcali, how long ſoever they ſtand together. And thus even the lighteſt 
« ſign of moiſture will alſo appear; whence I do not wonder to find, that ſome 
eminent chemical authors fave wrote, that this tincture was impoſſible; for 
it cannot be made if any one, even of the lighteſt circumſtances here 
required, be omitted. And as to what other profeſſors of the art have wrote, 
that the colour, by our method communicated to the alcohol, ſhould be 
6 owing to a ſpontaneous change thereof in time; this is confuted by the 
© experiment itſelf, and the marks above deſcribed : but it is eaſy to mi- 
0 in ſo laborious and difficult an experiment. I have not found the 


« tincture alcaline, but rather of a compound, ſaponaceous nature.? 
; nl £1 HGH 0 The - uſe. _ I $3.93 


This experiment again ſhews, that pure fixed alcali has an appetite of 
attracting almoſt: all liquids. to itſelf, whenever it exiſts by itſelf, Thus it 


greedily drinks in water, acids, and oils, as appears by the proceſſes. above | 


e . and in our preſent proceſs it drinks in alcohol alſo, tho? not. fo 
rongly, or ſo cloſely, as the former. And hence we have a new method of 
r N an extremely ſubtile ſoap of alcali and alcohol; for this. tincture is 
truly ia as appears by rubbing it between the fingers, here it has 


a mat detergent property, in a high z whilſt pure alcohol, thus 


treated, would manifeſt itſelf only by drineſs. It ſhews itſelf to be ſaline 
and fiery by its taſte ; it does not, indeed, make a manifeſt efferyeſcence 
with acids, or readily precipitate bodies diſſolved therein. If the pure tinc- 
ture be inſpiſſated by diſtillation, it leaves a faline, ſaponaceous, 17 8 
alcaline, but ſharp, coagulated ſubſtance at the bottom, of a deep red, or al- 
moſt black colour. As a menſtruum, it incomparably diſſolves all diſtilled 
oils with great expedition and perfection; it hkewiſe extracts excellent tinc- 
tures from gum-lac, myrrh, and amber: it is recommended by the chemiſts 
for internal uſe, againſt diſtempers ariſing from a ſtubborn tartarous matter: 
but to fay the truth, it cannot be given, unleſs diluted with water, wine, 
or the like mild liquor, otherwiſe, it inſtantly burns the parts it touches; 
and when weakened, as it requires, to what purpoſe was all the ® 
taken to purify the alcohol, and unite it with the -alcali ? I judge, there- 
fore, that the preceding proceſs affords a more excellent . medicine, with 
much leſs trouble. The preſent operation, however, is by no means uſe- 
leſs; for it teaches many gre ſome whereof are mentioned above, 
and others we now Te mani” KS ks | 
... | have long conſidered upon that caſual ſaying of the great Helmont, that 
if ſpirit of wine be diſtilled from thoroughl cined falt of tartar, one half 
of it will be turned to water, This I underſtood of ſpirit only once retified ; 
Eſpecially, becauſe in another place, he ſays, the ſame thing ha with 

Vinegar, as was above obſerved under * forty- ninth —— t * 

| 2 
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' WW . 
the principal followéts of Herr. declare, that we are to underſtand this 
198 0 re alcohol, one half wheteof is Joined to ſalt of tartar, whilt 
e, to water ; atid therefore that true alcohol confiſts of theſe 
90 rok Parts and alſo that the falt of tartar is thus likewiſe converted into 
that noble eb am, ot /tmzch, of  Paracelſus, which mitacu heals wounds 
without any incon vemience; I judge proper here to declare what I have my 
al found With grad bur. T ak perfect tincture of the ſalt of tartar, 
E manner ve deſcribed ; it was extremely * Bo and Fragran 
d of a ſharp, Rery, althoſt alcaline taſte ; it upon its ala 
far many months, then fet it by for four years ; "the ſalt 4 extreme] 
dry at the bottom, and the tincture exceeding red above it: I then — 
6ut all this alt, and the tindture, into a perfectly diy, and clan las boy 
they were extremly 1 | t: 1 Ahe off al the alcohol with a gentle 
fire, having exact! the junctures; the alcohol was perfectly Iimpid, 
ſubtile, an fragra 11 "he fl at the bottom was now of a purple colour, 
tho? it was white before; I poured the alcohol upon its falt, and diſtilled a 
before; the alcohol now roſe with more difficulty, and a faline red maf 
temained behind z the alcohol was of a fiery tafte ; I thus contintted to 
Fe it for one and twenty times, after which, a black ſaline mafs re 
at the bottom, and the alcohol came over exceeding ſharp; in the 
"hy 8 alcaline, fmelling maſs with the greateſt 
x94 that ſand d give, upon which ere came over, not alcohol, but 
25 7 NN che Yeoabl wry wilds Pk ng in. 
not 


1 found that water might be obtained from this falt ale 
half the quantity in reſpe of the alcohol ; and Mil T have ſorne tou 
whether this water did not proceed from the air, or was not ſectetly taken up 
upon i and diſtilling the alcohol ſo many times over: this T am certain 
„ that the alechol thus firſt put to digeſt with the ſalt of tartar, for ſo mary 
3 and afterwards left for ſome years therewith, then drawn off fron 
ek Hari did not make this falt volatile, but left it fixed and 
lack. Having now broke the veſſel, and taken out all the falt, 
SE 8 in a hollow glaſs, in a "cellar; where it run into a brown l 
a Harp alcalifie taſte, which I reſerved by itſelf. This labour 1 


took, that 1 might at length be certain of the nature of ſalt of tartar, and 


of the converſion of alcohol into water by its means; the union of alcohol 
with falt of tartar, by diſtilling it therefrom; and the volatilizing of falt of tar- 
tar by means of alcohol : and hence we ſee what the great promiſes made 
about theſe matters cid i = — [orgs 8 mr cohobated, Dow ex- 
tremely clear, t, of a taſte, w a without leaving 

2 a e eee pon he ait of . 
— the reward of my labour. 
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PROCESS IXXXT © & 
Elixir proprictatis with diſtilled vinegar. 


G T AKE choice aloes, ſaffron and 8 of each half an ounce, cut and 
© bruiſe them, put them into a tall bolt- head, pour twenty times their 
< own weight of the ſtrongeſt diſtilled vinegar thereon, let them fimmer t 
« ther in our little wooden furnace for tw hours: now ſuffer the whole 
« to reſt, that the faces may ſubſide, and gently ſtrain off the pure liquor 
« thro' a thin linen. Put half the ner of eg vinegar to the re- 
© mainder, boil and proceed as before, and throw away the faces. Mix the 
two tinctures together, and diſtil with a gentle „till the whole is 
© thickened to a third; -=q the vinegar that comes over for the ſame uſe; 
© and what remains behind is the elixir proprietatis, made with diſtuled 
« yinegar, 1222 124 4141 | 
The uſe. 


Thus we obtain an acid, aromatic medicine of great uſe in the proce of 
| yfic ; for when extern plied, it cleanſes and heals putnd, fimious, 
= and fiftulous old ulcers, s the parts from faction, and preſerves 
= them by a true embalming virtue: it alſo heals ulcers, and cures gangrenes 
in the tongue, palate, and jaws. It has the Tame effects in the firft 
paſſages, when uſed internally, as often as putrefied matter, — bile, 
concreted phlegm, worms, and numberleſs diſtempers proceeding from theſe 
four cauſes, are lodged or ſeated therein. in, it has nearly the fame 
effects in the blood, and viſcera, as may eaſily appear from knowing the 
virtues of the three ingredients, when diſſalved in a. febtile _—_— It is 
to be taken in a morning upon an empty ſtomach, at leaſt twelve hours after 
cating it is 3p from a drachm to two or three for a doſe, in {weet wine, 
mead, or the like ; walking after it, or having the belly gently rubbed, If 
taken in a larger doſe, and with a ſomewhat cooler regimen, it always purges; 
if in a leſs doſe, and often repeated, it cleanſes the blood by ſecreting thick 
urine; and generally performs both theſe operations ſucceſſwely. But, if 
taken plentifully, whe the patient is in bed, and the body well covered. 
t acts as an excellent ſudorific; and afterwards uſually purges, and proves 
diuretic, and thus becomes every way uſeful : whence. I conecive. that this is 
the beſt acid elixir proprietatis, good in numerous caſes, and at the fame 
time ſafe. Paracel/us declared, that an elixir made of aloes, ſaffron, and 
myrrh, would prove a vivifying and preſerving balſam, able to continue 
health and long life to the utmoſt poſlible limits ; and hence he calls it by a 
lofty title the elixir of propriety to man; but concealed the preparation, in 
which Helmont aſſerts the alcaheſt is required. Grollius formerly uſed the 
oil of ſulphur made by. bell, as a menſtruum in this caſe, upon.confi- 
„according to the doctrine of Paracelſus, that an hungry acid was 
Proper in — remedies; but when this is uſed, the aloes and myrrh 
are ſcorched, and acquire a ſtony hardneſs, ſo as not afterwards 8 
ve 


2234 _ The. Practice of CRM Ax. 
diſſolve in alcohol: for this uſe they require that the acid of the 
ſulphur ſhould be diluted. Hence, I conjectured, that a mild, oily, vege- 
table acid would prove a commodious and proper ſolvent in this caſe for me. 
dicinal uſes ; and upon adding an equal 8 of alcohol to the elixir 

in this manner, it becomes more balſamic, mild, and effectual. Er 
e Ae reſembles the Pilulæ Ru, and may be ſucceſsfully. uſed in 
, 5 | - ! 1 'ry 1 


PROCESS LXXXII. 
Elixir proprietatis with a diftilied vater. 


© REPUCE equi quorite of aloes, ſaffron, and myrrh to powder, 
[\. © put it into a tall chemical glaſs, add twenty times their weight of 
« diſtilled ſcurvy-grifs water, and proceed as in the preceding p 2 


The uſe. 


269d at ai 5 irs Jo, anigitog ee 12, 06 e 2W aft 
This elixir, tho! excellent, has this inconvenience, that when long kept it 
roms mouldy ; but it has extraordinary virtyes.in the body, like 

cri 


+ © 
: 


oſe de- 
ibed in the laſt proceſs, excepting that it wants the acid. It is an excel. 
lent purge, and inſtead of ſcurvy-graſs water, any other aromatic water may 


5 U mc 279g ed: acta Fus af WW lg bat; 
PROCESS NE 
Elixir proprietatis with fixed alcali. 
«© T*AKE. the fame ingredients as above, put them into a bolt-head, and 


a pour as much oil of tartar per deliquium to them, as will make them 
< into a "moderately thin paſte, which is to be digeſted in our little wood. 
© en furnace, with the heat of a hundred degrees: the longer the digeſtion 5 
continued the better; the veſſel being ſtopped : and thus in time the al- 
© cali will intimately diſſolve the aloes and myrrh for this purpoſe. When 
© the matter is thus prepared, let it be treated with any diſtilled aromatic 
* water, as deſcribed in the preceding proceſs; and thus there will be obtain. 
© ed an alcalized elixir proprietatis, with a diſtilled water. Or elſe, to the 
© ſpecies, prepared as above, add twenty times their weight of pure alcohol, 
© and boil them for twelve hours after our manner; when cold carefully 
pour off the upper liquor from the faces ; add more alcohol to the r. 
mains, and proceed as before, till all the virtue be drawn out; then thicken 
© the tinctures together by gentle diſtillation, till the liquor acquires the con 
© fiſtence of oil of almonds ; and keep it under the title of elixir propria! 
* with alcali and alcohol: the virtues of which preparation cannot be ſuff- 
+ ciently recommended: or if inſtead of alcohol, common fpirit be no : 

2 nenn | 0 er, 
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* thicker, and no leſs noble elixir will be obtained. In this preparation, I 
gave ſometimes uſed inſtead of alcohol or ſpirit, the fimple or compounded 
© Grit diſtilled from aromatics, as in the * "= ſeventieth, ſeventy- 
6 Et, and ſeventy-ſecond proceſſes ; and the elixir, ſo prepared, has proved 
© excellent, eſpecially, when made with the compound ſpirit of the ſeventy- 


« ſecond 8 
The uſe. 


Theſe elixirs are of frequent and excellent uſe in all diſtempers proceed- 
ing from auſtere, aqueous, cold, phlegmy, and ſcirrhous cauſes, or uninflamma- 
tory obſtructions; they nearly by all the emunctories of the body, and 
are at the ſame time grateful to the nerves and ſpirits. They excellently 
forward the birth, promote the menſes, bring dowy milk, kill worms, and 
ſupply the defect of the bile ;' whence 13 cannot be without them. 
They act by means of the alcali, the diſſolved ingredients, the ſpirit, and 
the waters employed, in various ways. 


PROCESS LXXXIVV. 
Elixir proprietatis wi#h tartariſed tartar. 


C O the ſame ingredients, reduced to powder, thrice their weight 

Þ of the liquor of tartariſed tartar, made Nen to the „ 
* ſeventh proceſs; digeſt them in a cloſe veſſel for three days, in a heat of 
* a hundred and fifty degrees; and thus the ingredients will be entirely 
diſſolved into an uniform pappy maſs, much better than by ' vinegar, 
* water, or alcaline liquor. Then on twenty times the quantity of 
alcohol, in reſpect of the ingredients, and | boil them gently for twelve 
hours: let all cool and ſtand at reſt, then-decant the clean liquor, and treat 
* the reſt with more alcohol, as before, till nearly the whole be diffolved ; 
for little fæces will here be left. Inſpiſſate all the elixirs together, with 
* gentle fire, to the thickneſs of oil; preſerve the alcohol for the ſame 
* uſe; and thus will be obtained the elixir proprietatis with tartariſed tartar 
* and alcohol, 

| The uſe. 


This elixir being prepared with a compound, and wonderfully f 
falt, has greater 4 than the foregoing; ſo that it is admirable in o 
mveterate obſtructions, which it powerfully reſolves, without offending by 
amy acid or alcaline for theſe compound ſalts, along with what 
they diſſolve, y paſs quick thro? the veſſels of the body. 


PROCESS 
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© thereto thrice their weight of the liquor of regenerated tartar ; di. 
< geſt for three days, and the alors and myrrh will be thus almoſt entire 
« diflolved, and the ſaffron thoroughly open'd ; then add twenty times the 
weight of pure alcohol, with reſpect to the powder, boil them gently for 
twelve hours, and in other reſpects procegd as before: there will remain 
a few faces, which may be thrown away. Inſpiſſate the elixir to an half; 
« reſerve the alcohol for the like uſe; the elixir will be and always con- 


6 P UT the above-mentioned in ients into a tall olaſs, and pour 
geſt 


< tinue thick and turbid. 


De uſe. 


In this laſt proceſs; the ingredients are almaſt -wholly diſſolved, ſo as to 
become uniform and potable ; whence I have found this elixir to have a 
incomparable opening, and diſſolving virtue in moſt chronical diſeaſes, where 
it mightily liquifies the concretions in the veſſels, agreeably ſtimulates the 
nervous ſyſtem, ſo as to throw off the matters thus diſſolved, and | 
putrefaction, which in theſe caſes is frequent and deſtructive. Hence i 
relieves the viſceru, reſtores their actions impaired by an obſtructing matter 
reſolves the tumours, and thus cures numerous 4 ſcarce othervil 
curable : whence I have been almoſt enclined to eſteem this elixir as the 
tclixir of Paracelſus and Helmont: ol 
In all. theſe proceſſes we have an example of the chemical ſolution au 
ry ration of the ſame; thing, by various ſolvents.; and learn by what mew 

e ſolutions have different virtues, according to the difference of tie 
menſtruum; and that theſe elixirs ought to be prepared with different men 
ſtruums for daily uſe, according to the intention of the phyſician. 
"likewiſe - they act differently, according as they are determined by tic 
preſcriber. Thus, if taken with Venice treacle, they prove ſudorific ;.if along 
with a cathartic, they purge ; and if along with whey, or mineral waters 
they prove diuretic, provided the patient walk abroad in the cool air. The 
all of them preſerve the bodies of animals from putrefaction, if ſuſpend: 
therein, except that prepared with water; they are all of them t n 
_ caſe of carious bones, except thoſe prepared with acids ; and hence tht 
ſhould always be ready at hand for practice, as being almoſt general med 
cines: and no wonder, ſince ſaffron is a true exciter of the animal - pints 
aloes, an excellent and innocent tive; and myrrh the higheſt preſet 
vative : but in thoſe diſtempers which the blood is too much broke, in lay 


bleedings, or the hemorrhoids, or where the humours are in too violen 
. « motion, they are by no means proper, but hurtful, 
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6 TAKE of the blackeſt and drieft ſoot, gathered in the chimney of an 

oven where nothing but bread is baked, and gathered on a very 
« fair day 3 with this fill a large glaſs retort almoſt to the neck, apply a large 
* glaſs receiver, after the neck of the retort has been F ed on 
« the inſide, and lute the juncture with the common linſeed paſte ; raiſe a 
« fire of a hundred and fifty d and keep it up equably : a large quan- 
« tity of tranſparent water will thus come over, with confiderable violence 
© fo that if the fire was immediately made ſtrong at firſt,” the receiver would 
« eaſily crack. Continue in this manner, ſo long as any clear water comes 
over, which it will long do, altho' the foot was dry. Then taking away 
this firſt water, and pouring it into a glaſs, apply the receiver again, and 
* raiſe the fire a little above two hundred degrees; a white, milky, fat wa- 
ter will now come over in quantity, and with conſiderable violence ; pro- 
© ceed with a flowly were fire, ſo long as this continues; keep it 
6 = apply the receiver again, and raiſe the fire briſkly ; a yellow, vola- 
* tile, copious ſalt will come over, and ſtick all round fides of the re- 
* ceiver z continue the fire thus briſk, ſo long as any falt riſes; then with the 
© ſtrongeſt heat, that ſand will give, and with the heat of ſuppreſſion, there 
< riſes a thick black oil. Let all cool, and there will be found, in the neck 
of the retort, a ſalt which could riſe no higher, even by fo violent a fire ; 
but in the bottom of the retort there remains a black feculent matter, the 


upper ſurface whereof is covered with a „ thick, whitiſh, ſaline cruſt, 


* which both in colour, , concretion ftrie, reſembles the com- 
mon ſabammoniac. If the milky water be reQified, it affords a very pe- 
* netrating volatile ſpirit, and ſome ſharp volatile oily ſalt. * 
| PEE The uſe. 15 
This proceſs was abſolutely neceſſary, becauſe all the foregoing only ex- 
kidited thoſe parts of vegeta „which, being treated by various prepara- 
tions, and different degrees of fire, either remained fixed, ot were trans- 


mitted from one veſſel into another. But here we are taught what the 
tation of an fire can move, change, expel, and drive thro' the ar by 
burning, firſt in the form of ſmoke, then of ſlame, laſtly of exhalation, and 
how high it may carry them. For a chimney is a kind of ſtill-head, con- 
verging in an open top, and ſometimes riſes to the height of above thirty 
feet, and carries ſoot up to the top, and after this diſcharges a black ſmoke, 
a: is upper orifice, and difperſes it thro? the air, where it ſeems gradually 
to It may deſerve to be conſidered, what an immenſe tity of 
fuch matter is, by the force of fire, thrown up from the ſurface of the whole 
habitable globe, in the places where fire is uſed; whence we may 
learn, that combuſtible vegetables, their ſmoke, „and foot, and the 
mo c — 
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by fire. This matter conſiſts of ſeveral parts, viz. (I.) A fetid, oily, bit. 
ter, unpleaſant, nauſeous ſpirit, reſiding in the water, that firſt comes over, 
and afterwards conſtantly diſperſed thro? all the other parts, which we ſhall 
preſently enumerate. This ſpirit ſeems to be the oily, and more ſubtile 
_ of the vegetable, acted on by the force of fire. (2.) Water, which is 
here contained in great plenty, as reſiding in this ſpirit, in the firſt limpid, 
and in the ſecond milky liquor, as alſo in the ſaline ſpirit, the volatile (alt, 
and in ſome meaſure in the oil itſelf. This water can ſcarce be rendered 
pate by . — og wy with mo unalterable — and 

e inſeparable diſagreeable odour of the ſpirit. (3.) A , Volatile, 
alcaline, oily ſalt, which firſt comes over, riſes 3 into the receiver; and ſticks 
to the ſides thereof; for this falt is truly alcaline, as appears. by its 
taſte, ſmell, fiery virtue, the violent efferveſcence it makes with acids, and 
by concreting therewith into a compound ſalt: and hence a volatile alcali 
continually impregnates the atmoſphere, in great plenty, by conflagrations. 
(A.) A ſharp, alcaline, fat ſpirit, conſiſting of the ſalt juſt now mentioned, 
diſſolved in water, and fo reſembling ſpirit in fluidity, pungency, ſubtilty, 
and yolatility. (5.) A fetid, black, bitter, nauſeous, inflammable, thick, and 
almoſt cauſtic oil, mixed with an oily ſalt. (6.) A true falammoeniac, ftick- 
ing in the lower part of the neck of the retort, and raiſed to the. ſurface of 
the black earth below. For if this ſalt be carefully collected, and ſeparated 
from the alcaline kind, that firſt comes over, it proves a genuine fal-ammo- 
niac. It is of a whitiſh cojJour, ſomewhat tranſparent, makes no effervel- 
cence with acids, and, if mixed with fixed alcalies, preſently affords a true, 
volatile, alcaline falt, as fal-ammoniac does; whence the true origin of this 
falt is derived from ſoot. (.) A black, fixed earth, which being afterwards 
calcined in an open fire, and burnt from its oil, that tenaciouſly cleaves there- 
to, leaves a white earthy calx behind. 

This is the analyfis of foot, by r of which we may learn what 
2 of vegetables are volatile, and fly off by an fire, and what are 

ed and remain behind ; and what fire throws off Lom vegetables into the 
air, Hence we ſee, that even earth, which appears fo fixed in the moſt vio- 
lent fire, after being ſeparated from the other principles, yet when mixed 
with the reft, is either by the force of flame, or fire, thrown to the di- 
ſtance of forty feet thro? the air, in the form of a thin cloud; but there 
would be no end, if we ſhould minutely purſue the phyſical uſes of this pro- 
ceſs. Pills compoſed of dry ſoot, and gilded, are recommended for the cure 
of cold diſtempers, and this often with ſucceſs. The volatile falt of ſoot s 
uſed with the ſame ſucceſs, as that of animals. Hartman recommends the 
falt that riſes laſt, for giving relief in cancers; and certainly fal-ammonuc, 
prudently employed, is of ſervice againſt the putrefaction of running can- 
cers. But the ſoot produced by oak-wood. alone, the common Dutch turſs 
or pit · coal, appears. different upon chemical analyſis : and that again would 
be very different, that ſhould collected from the chimney. <a blic 
kitchen, which is. continually filled with the fumes, not only of the fewel, 
but likewiſe of all kinds of boiled, roaſted; and fried meats... And thus 

much may help us to form a right judgment of foot, 
| PROCESS 
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PROCESS LXXXVIL 
The analyſis of amber. 


6 TN a capacious glaſs retort, with its neck cut off, ſo as to leave an 
« orifice two inches wide or more; put into it pieces of common am- 
© ber, well cleanſed from ſand, duſt, or other foulneſs, ſo that it may fill two 
« thirds of the cavity. Apply a large receiver, and lute the juncture with the 
common luting; diſtil in a ſand- furnace, with a degree of heat a little 
8 er than that of boiling water; thus there will come over a copious, thin, 
6 Fmpid oil: continue this degree of heat, fo long as any oil comes over, 
© and keep it ſeparate, Then apply the receiver again, and cautiouſly raiſe 
* the fire, till a ſecond oil begins to riſe, which will be yellow, large in 
: 2 and ſtill tranſparent: proceed patiently with the ſame degree of 
© heat, ſo long as this oil comes over, which it continues to do for a conſi- 
© derable time: but for the elegance of the operation this alſo might be 
kept ſeparate. Now, again, raiſe the fire gradually, till a white, faline, 
© woolly matter appears in the receiver, but particularly in the neck; then 
gradually raiſe this fire a little, and continue it increaſing, till no more 
© of this matter comes over; but the fire muſt not be increaſed too quick, 
* otherwiſe the volatile ſalt would mix with the groſs ail, that ſhould 
© follow after, and thus be in a great meaſure loſt therein. It is beſt to re- 
move the receiver, take out the productions, and keep them ſeparate 
but during the whole time that this volatile ſalt riſes, a red oil alſo comes 
over, ſtill almoſt tranſparent. The fire being now increaſed to the utmoſt, 
there comes over a groſs, viſcous, fat oil, thick like turpentine. When 
this is riſen, if a fire of ſuppreſſion be given, the whole black matter, now 
becoming flatulent, riſes into the neck of the retort,” and thus comes into 
© the receiver, in form of a hard, black maſs ; ſo that if the neck of the re- 
* tort is not left wide, it will be thus n 
* burſt in a dangerous manner, with a loud noiſe, and often a firing of 
the matter, But if, before the fire 21 was uſed, a large quan- 
* tity of ſand were thrown upon this remainder, it will divide the 
* matter, and cauſe it to come over, without danger, in a black and dry 
* form. There remain at the bottom of the retort, a very ſmall quantity 
* of brittle feces, of ſcarce any ſignificance ; ſo that the whole is volatile. 
If the operation be carefully performed, ſo many different auctions are 
g obtained, which may be purified * new diſtillation, be rendered 
thin and limpid; but the volatile falt, collected by itſelf, is perfectly acid. 
And this is the only method that I know wherein a true acid is obtai 
* in a ſolid ſaline form ; for we have no inſtance thereof in any other vege- 
* table, animal, or foffil ſubſtance. For tartar is a falt ſcarce ſoluble in 
Water, tho' it be acid. Oil of vitriol, ht to an extreme degree of 
Purity, ſhoots in winter time into tranſparent ſolid cryſtals, but immediately 
. er e fluid as ſoon as the cold is a little diminiſhed: 
but the W . 
X | ; 9 | 


' © heap, where it is 
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Amber thus appears to be a very particular body ; its oil reſembles the 
foſſil ones of Peiroleum, Naphtha, and the like; but the remainder, after the 
firſt or ſecond is come over, nearly reſembles jet; and the acid falt ſeem 
mewhat vitriolic. Hence I have had a doubt where to place its ana. 
lyſis; at length I placed it here as doubtful; that it might be reſolv- 
ed into its parts; rather becauſe it almoſt entirely diſſolves in alco- 
hol, without ſeparating into its parts, as in the fifty eighth-proceſs, 
But the fame thing concreted wonderfully differs from parts, into 
which chemiſtry reſolves it. Who would think that amber, its powder, its 
kquid ſolution in pure alcohol, the powder ipitated from its tincture 
with water, after diſtillation, and then waſhed ; the oils, falt, and cylopho- 
ny, after diſtillation, proceeded from the ſame matter? Who could know 
the proper virtues of each; and who, by joining them together again, could 
recompoſe amber? The oils, being purified by a repeated diſtillation, have 
« ſharp, balſamic, exeiting, diaphoretie, dwaretic, enymenegogic, and hyftc- 
tie virtue 3 and, when externally uſed, in the way of liniment, are very fer- 
viceable in reſtoring contracted, weak, paralytic, torpid limbs: the volatile 
Kalt is gratefully acid, balſamic, unctuous, penetrating, preſervative, and 


— — flo nerves and r being a true, volatile, acid, oily falt; 
and therefore a capital anti- hyſterie and diuretic; eſpecially, if purified by a 
PROCESS LXXXVm. 

| | The - putrefattion of vegetables. = 
6 I F the freſh, and juicy of vegetables, be in the farmer time 
* 
el 


thrown into an open caſk, and preffed down therein, that the ve- 

© ſel may be almoſt full, and then leſt thus in the open air, they will ſoon, 
* of their own accord, begin to grow warm, and continue to do fo more 
* and more * eſpecially in the middle. This heat, at length, in- 
* creaſes above that of boiling water, and proves fo much the more violent, 
the more the matter was compreſſed, the leſs aqueous the plants, pro- 
* vided they were not dry. After this heat is arrived to its height, t 
again decreaſes by degrees, and returns to the temperature of the atmo- 
* ſphere: and by this means, the whole maſs of vegetables is reduced al 
® moſt to an uniform, pappy maſs. This heat begins in the middle of the 
tf, and thence ſpreads itſelf every way, till at 

length it poſſeſſes the whole. It makes no difference what plants are em. 
* ployed for this purpoſe, whether the moſt alcaline, as ſcurvy-graſs; the 
- moſt acid, as ſorrel; or the moſt infipid, as grafs. Theſe plants fir 
© breathe their own odonr, if they were fragrant, fo long as the heat cont- 
© nues fmall, or not above eighty degrees; and fo long eir particular taſte 
remains; but as the heat becomes gradually greater, the natural odour 5 
changed into that obſerved in hay that grows hot, upon being ſtacked too 


« wet 
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wet; and laftly, the heat coming to its height, all the pecular ſmell, 
taſte, and even the colour of the is loſt ; a putrid, fetid, ſtercorate· 
ous ſmell, and a cadaverous, putrefied taſte, reſembling putreſied urine, are 
6 produced the preſiding ſpirit is loft 3 and the ſmell and taſte are the fame, 
« tho! the ts were ever ſo different. If the plant be freſh! cut, half 
dried, or ſtill otherwiſe retains its natural juices, and be thrown into la 

© heaps, a ſharp and very diffuſive odour will firſt ariſe ; which ſhews that 
the fiery motion is beginning in the inward part of the heap, where the 
« compreſſion is the greateſt, whilſt no heat is yet perceived on the out- 
« fide. If now the whole heap. be thrown abroad, and the plant cooled, the 


s 
c 
4 


eat increaſes, ſo as to rot all the inſide, boil in the middle, and at 
break out into open flame; and the larger the heap, and the greater the 
« weight, the ſooner this putre faction and fire is produced. If the matter 
© thus takes flame, it is changed, as it would be, by burning under a chim- 
© ney ; but if ĩt be n tho“ not ſo far as to fire, it then per- 
fectly putreſies into a pa „as in the caſe we have deſcribed : and hay is 
too frequent an example hereof. This action comes on the flower in ve- 
* getables, the more dry they are of themſelves, or the more they have been 
dried; but if moiftened with an additional quantity of water, ſo as to 
grow thoroughly wet, the putrefaction will renew in them again. It 
* alſo proceeds the flower, the lighter the matter lyes upon itſelf, ſo as to 
leave ſpaces that admit the free air; but it proceeds the. more ſtrong- 
ly, the ſofter the ſubject, and the more violently compreſſed. Whence 
g the drier plants, ſuch as roſemary, being g pur up into a caſſc, will ſcarce 
© putrefy in the manner above deſcribed, ſtrongly preſſed down by 
weight, or unleſs the heap were large. On the other hand, if too aque- 
© ous, a certain corruption, but not this heating action, is uſually produced. 
I this pappy maſs, ſo prepared, be immediately put into a large glaſs 
© body, and Iced, with e 
* limpid, fetid liquor will come over, that ſhould be kept ſeparate. Put the 
* remainder, now almoſt dry, into a glaſs retort, and dit] with degrees of 
© fire, to the higheſt that can be given in ſand; and thus it affords white 
* fumes, a large quantity of liquor, a white ſalt, and a black thick eil; all 
to be kept apart. There remains behind a very ſmall quantity of -black. 
© feces, which being taken out, and burnt in the open fire, leave a mere 
* earth, without any fixed ſalt behind; tho* this ſalt might be obtained, in 
plenty and perfection, from the ſame plants before putrefation. | + 

If, when the oil is ſeparated, the laſt liquor be, with a gentle ſire, diftil- 
led, in a tall veſlel, to an half, it affords a ſharp, alcaline, ſaline, volatile 
F which, agam being.diffiled, 59, an hee becomes much ö 
And if the operation be repeated in a cloſe veſſel, a liquor will at length 
* be obtained, extremely like rectified ſpirit of hartſhorn + and afterwards 


; have afforded, of fixed fale by buming, treſaRion.. The like 

* ſpirit and ſalt may be alſo obtained in the ſame manner, from the ſormer 

* Iquors 3. and when thoroughly purified, they perfeftly-roſemble- the wen. 
| wh, þ 80 


c E is preſently ſtopped ; but if left to itſelf in the the 


junctures well cloſed, almoſt to drineſs 3 4 


by a gentle fire, a true volatile falt, in greater plenty; than the plant would 
pu 
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tile ſalt, and ſpirit of animals, without the leaſt chemical difference; and 
this happens, even tho* the plant were of the moſt acid kind. The oil, 
forced over by the laſt extremity of the fire, is black, thick, and intole. 
© rably and AP fetid ; in which reſpects, as alſo in its pitchy tenacity, it 
© extremely reſembles that which, by the utmoſt violence of fire, is ſeparated 
from animal ſubjects.” | 135 
u The uſe. 


The action above explained is called putrefaction; which, without the aſ- 
ſiſtance of art, ſpontaneouſly happens in vegetables, as often as they are 
thrown on large heaps, or compreſſed in a moiſt ſtate. This action is gene- 
ral, and converts all vegetable ſubjects into the fame matter, how different 
foever they were at firſt. It alſo makes the whole of, them volatile, except a 
little earth; whence no operation more fills the en — with ſharp and 
often peſtilential effluvia 3 as we may learn from the fetid ſmell of putrefied 
bodies, which ſpreads ſo wide, and gives men notice to beware of ſuch in- 
fected places. And as this putrefaction intimately reſolves both the fluids 
and ſolids, ſooner or later, into a liquid, ſoft, foluble maſs ; it eaſily appears 
that by means thereof, and by the affiftance of diluting rains, all things may 
be returned into the pores of the earth, from whence they before proceeded: 
or elſe, being carried up into the air, along with the dew, miſt, hail, ſnow, or 
rain, be again returned to the earth : or de putrefying thereon, ſink into it 
along with the water that falls in rain. And in all art or nature we find no 
operation ſo univerſal; as acting upon every vegetable in the fame manner, 
with the ſame effect; nnd reducing acid, auftere, alcaline, aromatic, hot, cold, 
oily, phlegmy, and faline plants to the fame =_ thus abſolutely abo- 


liſhing their icular ſtructures, odours, taſtes, colours, virtues, and 
making them all alle. The ſoft matter it brings them into is liquid, of a 
gray colour, and y reſembling that nous corruption, which is 
obſerved in ing, and rotting animal fleſh ; or approaching nearly to 
that change, which vegetables undergo in the living bakies of healthy ani- 


mals, whulft putrefied and diſcharged in the way of excrement. And the 

the vital power of the animal is, or the more violent, thro* motion, 
or a fever, the nearer will the effects upon the vegetable aliment approach 
to the true vegetable puttefaction. Certainly, of all the natural and artif- 
cial operations, — beſt explains the firſt action of the mouth, ſto- 
mach, and inteſtines z whence that opinion is not to be entirely condemned, 
which makes the aliment to be there principally . by putrefaction. 
This putrefaction is carefully to be diſtinguiſhed from fermentation ; the a- 
ther e artiſts Every where too much confound them, to the detri- 
ment of arts. The differences appear to be theſe, (1.) A greater groſſneſs, 
compreſſion, and denſity, ſeems required in the ion, than in the fer- 
mentation of vegetables. (2.) Putrefaction acts upon all vegetables whatſo- 
— provided they be ſoft and juicy ; but fermentation only upon — 

not others. (3.) The heat required in putrefaction ſpontan 

— — of wa healthy human body, even to that of a violent 
flame; but in fermentation, if the degree of heat riſes up ths 
s 4 J 
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healthy body, the fermenting cauſe is diſſipated, and the liquor turned 
vapid for the heat, generated by fermentation, is not greater that of 
ſeventy five degrees, except in the fermentation of Arn and even there, 
unleſs the heat be Ert no vinegar, but a corrupt vapid 
liquor will be obtained. (4.) Putrefaction renders all the ſaline matters vola- 
tile and alcaline, the oils fetid and volatile, and almoſt volatilizes the earth 
itſelf ; but fermentation makes acids volatile, and ſubtile, and, contrary to 
alcalies, ſpirituous, gratefully odorous and inflammable : it generates an acid 
tartar, that leaves an alcaline matter, as fixed in the fire as the ſubject 
would have done before. (g.) The falts that by putrefaction are of the 
fame ſimple, alcaline, fetid, volatile nature, are by fermentation acid, in 
t meaſure fixed, and compounded of ſpirit, oil, and earth. (6.) Putre- 
Talon is a means of entirely converting all the faline vegetable matters, into. 
oue and the ſame ſimple, volatile alcali; but fermentation converts only a 
certain little part of the ſaline matter of vegetables, into a: liquid, volatile 
acid, leaving the reſt almoſt unchanged. But if after well conſidering all 
theſe particulars, any one ſhall think, that the two operations ſhould not 
be diſtinguiſhed, to prevent multiplying differences without cauſe, I have 
no oppoſition to make; as not knowing what other kinds. of arguments to 
uſe in chemiſtry. Fermentation, with a ſmall degree of heat, feſolves the 
latent air, which, with the affiſtance of the other elements, attenuates, moves, 
and diſſolves the viſeid parts of the fermentable- ſubje&, during a certain 
ſpace of time, ſo as to make a continual: ebullition, and either to ſet free, 


or generate an inflammable ſpirit > but putrefaction, by a ſtronger heat, agi- 


tates, and expels the ſame air ſuddenly, and fo changes the whole matter. 
It muſt be obſerved, that we have here ſpoke only of vegetable putrefac- 
tion. And here we end our proceſſes upon vegetables; as this laſt has 
changed them into a form ſimilar to that of animal juices, to which we are 
S therefore led: but for more upon the ſubje& of putrefaction, ſee the excels- 
lent Dr, Cox's papers in the Philoſophical Tranſattions (a). 


(a) Ne. 100, and 101. * , 
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PRELIMINARIES. 
12 appears by the g prxdng cighty-eighth proceſs, that echt mij 


into one and the ſame almoſt undiſtin. 
| - guiſhable — z without any difference, whether the ſubject were 
| utid, rn bitter, aromatic, np, poiſonous, &c. and the fame thing 
| animals as food. Hence therefore the 
| — precewpon Der vill lad e eee what che. 


x. emis N 25 in al the ſolids and fluid 
whereof they conſiſt at a certain time: this appears from the hair, nail, 


external ſurfaces thereof. This continual loſs is occafioned by the diſcharge 
of very fine worn off particles, that do not appear, of elſe are eſteemed 2 
ids. And thus the perſpirable matter, the ſweat, the faliva, urine, milk, 

continually thrown off from the bodies of both ſexes. Frafured 
are joined again in a few weeks, even tho? 3 ſubſtance 
were loft ; which" ovideatly”ſhews that ever this fo lid part is in continual 
motion by means of the vital powers. 

2. Animal bodies therefore do not in this reſpect remain the ſame that they 
were, but new matters are daily * lied, in the room of thoſe diſcharged, by 
means of the food, and perha the air taken in; for Bellini has obſers 
ed, that eggs gain in weight w it ſat upon by the hen. Hence it is man 
feſt by what the body is nouriſhed, as it grows from a weight ſcarce en 
ceeding that bf a grain, to the bulk we find it at full ſtature: for, certain- 


ly, ws Ley og wth proceeds from what is taken in, changed, worn off, and te- 


the vital powers. 
3. 7515. food of W is either derived from vegetables, or from other ani 
mals, and their drink from the ſame, or from water. Foſſils contributs 
nothing to this purpoſe, unleſs it be falt ; tho' life may be preſerved with. 
out it, as appears by the examples of whole nations, the Brachmans, Pyibv 
oreans, and others, who lived wholly upon vegetables and water, and were 
and long lived. 
. Moft of the animals uſed for human food generall fed upon ep | 
tables, ſuch as oxen, deer, ſheep, ts, hares, hares, it. , "- 
deed, feed upon the leſs, or upon i ? and ome binds of prep fed g. 
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other creatures or inſects: yet vegetables generally give origin to the ali - 
ments of animals, either firſt, or laſt, Whence we have firſt examined ve- 
getable * in the preceding eighty proceſſes. 

5. The human body, therefore, conſiſts of a collection, chiefly of vegeta- 
ble matters; for tho we uſe milk, cheeſe, butter, and fleſh, yet the crea- 
ture, that affords them, was before made up of graſs, hay, and water. 

6. The chemiſt, before he examines an animal body, which is wholly 
fed by vegetables, ſhould firſt underſtand what vegetables are, when treated 
by his art. If this be negleCted, he will err in the knowledge of animal 
bodies; and hence it is that ſo much confuſion has ariſen in this matter. 
7. When all the changes of vegetables, producible by the art of che- 
miſtry, are explained; the nature of that animal matter is firſt to be exa- 
mined, in the chemical treatment of animals, which being of a vegetable 
origin, begins to loſe its own nature, and ow vo on that of the animal; 
and this part is to be ſuch as may be obtained and examined ſeparate, fo that 
the ſucceſſive change may be underſtood ; and chiefly whilſt it retains 
much of its former nature; for thus the nature of the animal will by de- 
grees be better learnt, eſpecially that of the human body, for the fake 
of which all the labour is undertaken, than if a part, which had already 
undergone the actions of the whole body, were immediately choſe for the 
firſt examination, as it uſually ſterouſly is. | 

8. An animal is compoſed of matter, which was not that animal before, 
but is changed —_ : Os vital your of the _— This may be known 
by beginning wi e change above mentioned, and proceeding 
dl due al the ſucceſſive natural changes, in their true and proper 2 


After long conſidering where to begin theſe proceſſes, at length, I found, 


could not begin with the contents of the ſtomach; becauſe the matter, 
as ſoon as it is herein changed, goes out in the form of chyle: and the con- 
tents of the inteſtines want the part that was ſo changed. The chyle of the 
meſentery, or thoracic duct, can ſcarce be ined in ſufficient quantity; 
and, befides, it is in great meaſure the lymph of the lymphatic veſſels. 
Milk, therefore, appeared to be the firſt thing to be examined ; for'this is a 
true chyle, and much leſs diluted with the lymph than the chyle when 
poured into the ſubclavian vein, and therefore approaches nearer to the ali- 
ment, It has flowed thro the veins, the heart, the lungs, and the arteries, 
and therefore been mixed with all the juices 3 and being afterwards ſepa- 
rated by the particular ſtructure of the breaſts, it may be collected and exa- 
mined apart. Milk is a liquor prepared from the aliment chewed' in the 
mouth, digeſted in the ſtomach, perfected by the force and juices of the 
inteſtines, and elaborated by means of the meſentery, and its glands, and 
juices, and the juices of the thoracic duct; it has undergone ſome actions 
of the veins, arteries, heart, lungs and juices, and begun to be aſſimulated, 
yet may ſtill be had ſeparate, and diſcharged out of the body. 

9. And thus by their own milk, prepared from the proper matter. of the 
chyle, all the known animals that have milk are nouriſhed, both male and 
female. For milk is always prepared from the chyle, as well in men, as in 
women, as well virgins ark barren women, as in mothers and nurſes. 

Vol. II. B b Whence 
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Whence every ſuch animal conſiſts, is nouriſhed, and lives on its own pro- 
per milk ; and from this alone prepares all the other parts, both the Ph 


and fluid, by means of the vital actions. It is alſo certain, that men may 


live for years by feeding upon milk alone, and orm all the actions of 
life, and have all the ſolid and fluid parts of their bodies perfectly elaborated. 
The ſerum, therefore, the blood, the lymph, the ſpirits, bones, cartilages, 
membranes, and veſſels proceed from milk ; and if a man may live for years 
upon milk alone, milk muſt contain in itfelf the matter of all the parts in the 
human body. Milk approaches nearer to an animal nature than chyle ; the 


chyle of the inteſtines is nearer to a vegetable nature, and that of the ſto- 


mach neareſt : and hence we find the omena of fermentation and 
faction in the ſtomach and inteſtines ; ſuch as acid eructations, fetid 
and the like ; for this chyle is a true emulfion, prepared by the grinding of 
the teeth, the tongue, the ſtamach, and the inteſtines, along with the fali 
va, the liquor of the ſtomach, the pancreatic juice, and bile, in the inteſtines: 
10. If this milk be good, and ſuffered to reſt in a clean veſſel, it firſt 
appears - uniformly white, then throws up a white, thick, unctuous cream 
to its ſurface, and remains ſomewhat bluiſh, more tranſparent, thin, 
and leſs unctuous below, If the cream be carefully taken off, the remain- 
ing milk produces more, but retains a certain quantity behind. The ſame 
thing happens in emulſions ; the milks of all the known animals have this 
property alike, as likewiſe the property of whiteneſs. The human milk is 
and thin, the next is that of aſſes, then that of mares, then of 
laſtly of kine. Whence it is preſcribed in this order to conſump- 
e perſons of weak viſcera. But tho* milk reſembles vegetable emulſions 
in ſeveral reſpects, yet it is not the ſame thing therewith. The rennet, pre- 
pared. of the juice in the ſtomach of ſuch creatures as chew the cud, bei 
mixed with milk, coagulates it into an uniform maſs, that may be cut wi 
into whey, and card ; but 
this does not happen in emulſions. If long boiled over the fire, it loſes its 
more fluid part, and condenſes into a butyraceous and cheeſy maſs ; but not 
into an uniform one that will cut like the dry'd ſerum of the blood, or 
white of egg. It has a pleaſant taſte, and no un t ſmell; it is ex- 
— 2 2 of a middle nature between the blood and the chyle; and 
hence proves different according to the aliment, and the creature that pre- 
pares it. Having laid down theſe particulars, we come now to examine it. 


PROCESS LXXXIX. 


That recent cow's milk is neither acid nor alcaline, remarkably ſaline 
nor ſpirituous; by means of the forty-fifth, forty-fixth, forty-ſeventl, 
forty-erghth, and forty-mnth proceſſes. 


: NEITHER the ſmell, nor taſte, nor the dro ping of new milk into 
| * the eye, manieſs any acid dane, or Alte mater to be cor 
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« tained therein, If the milk be heated, and ſucceſſively mixed with 
volatile and fixed alcali, there ariſes no efferveſcence, that ſhews an dy; 
but the milk grows ſomewhat thick and turbid. To other parcels of the 
« fame milk add the acid ſpirit of vinegar, of nitre, of ſalt, and of vitriol, 
and theſe make no efferveſcence, ſo as to manifeſt the milk to be alcaline, 
but thicken and coagulate it. But upon mixing milk whereto oil of tar- 
tar per deliquium was poured, along with ſome oil of vitriol, there imme- 
« diately ariſes a violent efferyeſcence, and much er than if the fame 
quantity of alcali was added to pure oil of vitriol. If new milk be di- 
0 filled in a glaſs alembic, with a fire of about a hundred and fixty degrees, 
there comes over an aqueous liquor, without any ſigns of an inflammable 
« ſpirit z nor does this liquor give any chemical ſign of being either acid, or 
6 > ah upon mixing with either acid, or alcaline ſalts. It alſo a 

© not to contain any trace of a faline matter; being inodorous, and — 2 
inſipid, and cauſing no pain if * into the eye. There remains be- 
* hind a yellow, thick, unctuous maſs, of a ſweet and grateful taſte, which 
© maſs gives not the leaſt appearance of containing any thing acid, alcaline, 
* or ſaline, upon all the trials made to diſcover it. 


The uſe. | 


This is the true nature of milk, thus variouſly examined ; whence we here 


find no ſigns of a perfect fermentation, either of the acetous, or vinous kind; 
nor of putrefaction, which produces an alcaline falt, or fetid ; oil and this 
tho' a part of the animal juices be mixed with the vegetable matter of 
the milk. Wbence we muſt form a very different notion of the action per- 
formed in the making of chyle and milk, than chemiſts uſually ſuppoſe and 
deliver. And as cattle are milked twice a day, this whole operation muſt 
be performed in the body in the ſpace of twelve hours ; and if detained lon- 
ger, it begins to degenerate and corrupt. This experiment was made with 
cow's milk, becauſe they feed wholly upon graſs, hay, and water. There 
is, ſometimes, a difference found in women's milk, from the difference 
of the aliment; but, when freſh, there is little difference to be obſerved. 
Some have ſuppoſed that there was here a latent acid, tho' it did not _ 
upon the preceding experiment; but if acids are denominated with reſpect 
— ſenſes, or their ſenſible effects, there is no acid contained in recent 


. PROCESS XC. 
Freſh cow's milk coagulates with acids, even in a boiling heat. 


© T ET new milk boil in ſeveral different veſſels with the addition of « 

little water to prevent its growing too thick in the boiling 3 pour 

* into one of them a little vinegar, and one part of the milk will preſently 

* coagulate, and leave the other fluid. Into a ſecond pour the ſpirit of 

* nitrez to a third, ſpirit of faltz and to a fourth, the oil of vitriol 3 and 

the ſame effect immediately enſucs ; 1 W 
» 2 F 
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© by a heat of two hundred and twelve degrees. The ſame coagulation is 
6 — with any other acid, as the juice of ſorrel, barberries, citron, cur- 
© rans, verjuice, tamarinds, and tartar; ſo that the thing, which of itſelf 
was ſo liquid, as to paſs thro' the fineſt arteries, now has one part 
« ſeparated into a groſs, curdy matter, and another into a much thinner than 
© the 


milk itſelf, called whey. If the curd be ſtrongly preſſed betwixt a 
* thick linen, it makes cheeſe ; which conſiſts of the cream of the milk and 
© the curd. This cheeſe, with age, becomes ſharp and biting, not acid, 
but rather ſomewhat alcaline, of a particular ſmell, and fo penetrating a 
© taſte, as often to inflame the mouth. But when the milk is firſt deprived 
of its cream, and afterwards coagulated with acids or with rennet, the 
© cheeſe, thence made, proves very dry and hard like horn; and when ap- 
6 py to the fire grows tough, ſcorches, fries, burns and ſmells perfectly like 
horn. This is a ſtrange ge of ſo fluid a matter as milk, but is, per- 
© haps, the origin of all the ſolids in the body.“ 

: The uſe. - 

The nature of milk, thus diſcovered, is the ſame in the receptacles of the 
breaſts, where it is lodged, and therefore may be there coagulated by 2 
like faline, or acid matter; at which time the thin ſerum comes out at the 
nipples, and the thick curd remains in the veſſels, ſo as there to produce 
hiines, ſwellings, inflammation, ſuppuration, ſcirrhoſities and cancers ; and, 
perhaps, the ſame may e * in the chylous glands of the meſentery. But 
in rn acids, the milk retains its white colour; and 
hence appears the reaſon why weak conſtitutions make a white chyle and 
milk, but with difficulty convert it into a red blood; whence ſuch perfections 
abound with acid, are troubled with acid eruptions, their ſweat and ſmell 
88 acid, and the whole body pale; which particulars being conſidered 
may lead phyſicians into a due underſtanding of many diſeaſes. 


PROCESS XCI. 


Recent cow's milk coagulates, farms yellew, and red, by boiling over the 
n, 014 fire with fixed alcali. © 


6 DIEVUTE new cow's milk with a little water, boil it in a clean veſ- 

« ſel, and by _ drop oil of tartar per deliquium into it; it will 
thus begin to turn yellow, the more ſo as more alcali is added, and the 
* boiling the longer continued, fo as to paſs from a faint yellow into a red 
colour. At the ſame time it coagulates more and more, and ſeparates into 
* curdy maſſes, tho' not fo large and firm, nor fo eaſily hardening, as thoſe 


- 


produced by acids. At 1 long enough, it be- 


comes a thick, red, coagulated 

5 a n The uſe, 

Milk, - therefore, which, maxed with acid, or its own rennet, retains its 
white colour, even in the heat, immediately turns yellow, with * in 
0 6 | > wu th | a ong 
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a ſtrong heat, and if the heat be ſufficiently intenſe, almoſt red. When 
2 woman that gives ſuck becomes highly feveriſh, the milk in the breaſt is 
corrupted, —_ this caſe it I —_ ſaline, thin and ſanious; the 

lated thi , remaining in the „ now grows ſomewhat fetid, 
bac abhorred NN by the child. When 2 the milk coagu- 
lates in the body, and grows yellow under a fever, the phyſſcian muſt not 
ſuppoſe it coagulated by an acid, but by too much heat, and rather by an 
alcaline tendency : and, perhaps, phyficians find the milk thus c ated 
by a fever, a hundred times for one where it is coagulated by an acid. And 
in the laſt contagion among the cows, whilſt their meat remained in the 
ſtomach, and was neither diſcharged upwards by ruminating, nor lled 
downwards, and therefore truly trefied with the violent degree 3 
fo that the ſtomach was almoſt ſcorched with heat, as we explained the thing 
under the eighty-eighth 22 then the milk grew ſharp, yellow, ſome- 
what fetid, and thin in the dug, and in this form was either milked out, or 
dropped ſpontaneouſly. And thus, if when milk is coagulated either by 
chemical acids, or by rennet, and heated, and alcali be put thereto, we 
ſhall find that falſe which is every where aſſerted, viz. that alcalies ſhould 
diſſolve the lation, and recover the former fluidity. And hence we 
may underftand — milk will long remain white in the weakeſt and cold- 
eſt conſtitutions, and not be brought to the natural redneſs of blood. And 


hence ſuch perſons are continually pale, and their blood thin, pale, and wa- 


tery; and upon the removal of the diſorder the whiteneſs. vaniſhes, and the 
red colour returns, So when the vital faculties are but moderately ſtrong, 
they are only able to convert ſome part of the milk into blood, but not to 
perfect the whole; in this caſe there ariſes a ſomewhat pale, yellowiſh, or 
niſh colour, whence the green- ſickneſs in virgins: but where the vital 
ulties are robuſt and ſtrong, ſo that they briſkly circulate and heat the 
milk, the white colour is ſoon ſubdued. and turned into an highly red one ; 
whence the blood ſhall often be ſo intenſely red, as to appear almoſt black. 
Laſtly, it is manifeſt that the white colour of the milk may remain in the 
body that abounds with acids; but if alcalies preſide therein, it will gradu- 
ally acquire, firſt the colour of bile, afterwards grow more intenſely yellow, 
and tend to redneſs, Doctor Lower has ſhewn that the white colour ceaſes,, 
twelve hours after feeding. of 


PROCESS XCIL 
Urine 1s neither acid, nor alcaline, but fetid. 


& AKE the urine of a man in health, made twelve hours after eating 

* or drinking, which muſt therefore have remained ſo long in the 
2 body, and have circulated almoſt the ſame time therein, and have been 
mixed with nearly all the juices in all, the veſſels, by means of the vital 


. — It is therefore an aqueous lixivium, that has waſhed away, and 
* brought off with it, whatever would diſſolve in water, and run thro? the 
* fine urinary veſſels of the kidneys ; particularly it contains the ſpirituous 

| | © faline. 


189 


190 


The Praftice of CH EMuIs TR. 
©: ſaline and ſaponaceous matters of the blood; and when thus og retained and 
© digeſted, it acquires the true nature of the body, as being wrought upon by the 

vital powers for twelve hours ſucceflively ; at which time the milk has loſt 

its own nature in the body, and now begins to be converted into the ſerum 
of the blood. And for this reaſon ſuch urine ſhould be choſe as is well 
concocted, and diſcharged at twelve hours diſtance from feeding, the thin- 
ner and more crude being come away before. Such urine, therefore, may 
always be collected without the body, and yet retain and perfectly exhi 
bit the nature of the animal Juices, and their principles. This urine is not 
acid, becauſe it neither taſtes nor ſmells ſour, nor gives a red colour by 
mixing with thoſe juices that turn red with acid; and laſtly, becauſe, if 
© heated and mixed with oil of tartar per deliguium, it affords not the lea?! 
© fign of efferveſcence. And if another part thereof be heated and mixed 
« with the alcaline ſpirit of ſal-ammoniac, it manifeſts no ſign of efferyel. 
© cence z nay, what ſeems ſtranger, the urine of a man who- drank a large 
quantity of Rheniſh wine, which is confiderably ſour, and alſo of ſour beer, 
© uſed much vinegar in his ſauce, and eat largely of fruit, did not afford the 
© leaſt ſigus of acid, upon = experiment, twelve hours after eating. & 
« likewiſe the urine diſcharged by young female perſons of weak conſtitu. 
tions, that uſe little more than acid vegetables and milk for their meat 
© and drink, manifeſts no acid twelve hours after meals ; the natural power 
< therefore have in this time conquered that tendency which vegetables had 
* to acidity, or. elſe the acid that was in them. Helmont, therefore, juſtly 
© faid that acids were enemies to the veins ; but his followers hence unjuſtly 
<* forbid the uſe of acids in diet and medicine, as if they were poiſonous, 
© ſuppoſing them prejudicial to the firſt paſſages. Theſe experiments wil 
© be allowed by chemiſts ; but it may, perhaps, move them to hear that 


© there is no manner of alcali contained in this urine, and yet the thing is 
certain; for if to ſeparate parcels of this heated urine, there be fi 
ly vinegar, lemon: juice, ſpirit of nitre, ſpirit of ſalt, and oil of 


vitriol, no efferveſcence enſues ; theſe acids, mixed with warm urine, 
< diſcharged at the diſtance of twelve hours after eating, unite therewith, 
© as water unites with water, without bubbles, and without hiſſing. Such 
« urine alſo does not turn the juices of herbs to a green colour, as all alc 
< line falts do.” | | | 


Hence we may collect, that the powers of the body change acids, 6 
that they remain no 5 the ſame, and prevent things diſpoſed to ac. 
dity from becoming acid; and that in health, alcaline ſalts are never pro 
duced, but only ſuch as are neutral. And this I have obſerved in the urine 
of perſons in high fevers, and inflammatory diſeaſes, where the vital actions 
being increaſed, rendered the urine flame-coloured, fetid, ſharp, and lite 
in quantity: for even ſuch urine, examined by the methods above men- 
tioned, gave new figns of its being alcaline : 7 was led to confider 
whether in a perfect ſtoppage of urine, where this liquor is long detained, 
heated, and agitated in the body, it would not become alcaline. And ! 
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ned that an eminent perſon in years, falling into this diſtemper, which 
— — had no diſcharge of urine for five days, but on the 

ſuddenly made a few ounces, that was red, turbid, and of a fetid ſmell ; 
but he had hence no relief, and made not a drop afterwards, but died. This 
urine I directly carried home with me, and preſently examined by the known 
chemical methods, none of which ſhewed it to be alcaline z whence I under- 
ood that urine could not become alcaline in the ſpace of a hundred and 
twenty hours, tho' agitated by the heat of the body, and the action of cir- 
culation: for in the patient above mentioned, the bladder contained no 
urine z and I have never found any of the humours in health to be alcaline, 
tho? they may become ſo from other cauſes: nor did Jever find them alca- 
line in the moſt putrid diſeaſes, whether acute or chronical. I remember once 
an ancient corn-merchant had a large ſtone in his bladder; but being not a 
fit ſubje& to be cut for it, his urine would often, when he was in exquiſite 
torture, ſmell alcaline; and as he had frequent ſto „a ſkilful ſur- 
geon was obliged often to put back the ſtone from the neck of the bladder, 
with a catheter, towards the bottom; but being once abſent, the patient 
continued in pain, without making water for ſeveral hours; but the a- 


tor returning and ing his uſual office, the urine came out ſo 
= alcaline and „and with ſuch a peculiar ſtench of or, erEE urine, that 
the f inadvertently drawing the vapour thereof into his lungs, was there- 


ity of ining this urine, becauſe it was ſpilt, that, bein into 
— of the — ſtone, and lodging therein, it was x Þ digeſted by 
the ent, and fo, perhaps, acquired a true alcaline acrimony : however this 
| were, it is certain that the urine contains no native alcaline falt, and; con- 
quently, no other humour of the body; becauſe the urine holds more falts: 
than any other animal liquor; and becauſe the ſalts of the urine are more acri- 
monious, and eaſier nuded alcaline, than of any other liquor in the body, 
Whence thoſe artiſts are deceived who ſo loudly cry out againſt the 
natural, volatile, oily, alcaline falts in the body. This is an error intro-- 
| Quced into medicine, by an imprudent cultivation of chemiſtry, which the 
more prudent cultivation thereof muſt correct: the fetid ſmell of urine in 
| health is therefore entirely owing to the attenuating, putrid, and volatiliz- 
ed oil, which is inſeparable from it; and not to a volatile, alcaline ſalt. Its 


by diſordered for ſome days. Whence I conceive, not havi — 
8 


bitter, nauſeous, and ſaline taſte is owing to the compound ſalt of the arine,, 


| and to the oil, as alſo to the ſea - ſalt which urine generally contains, 


| PROCESS XC." 
= Fro urine, diftilled in a clſe veſſel, affords a fetid, nauſtous' water, 


neither alcaline, acid, ſaline, nor vinous. 


TAKE well concocted human urine, diſcharged in health, and diſtił 

it in a glaſs body, with a gentle fire of a hundred * 
8 uniformly kept up, till only a twentieth part remains behind, ere 
will come over a limpid water; the urine in the mean time gradually: 


* 
* 


© changes: 
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never affords any thing inflammab 
s the urine is mixed with acids, it never gives any ſigns of efferveſcence, 
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changes from its natural ſtraw- colour, to red; and the more of this pel. 
lucid water comes over, the deeper that red colour appears; and at le 

the remainder becomes of an almoſt black red, very thick, turbid, opake, 
< frothy, and tenacious. The firſt limpid part has a particular nauſeous 


' 4 ſmell, but not that of a volatile alcali z but what ſeems ſtrange, tho? it be 


< often diſtilled over again, yet it always retains this nauſeous odour, and 


even tho* it ſhould long ſtand in the open air. This corrupt odour, 
therefore, is inſeparable, and intimately mixed with the liquor, ſo as not 


to be deſtroyed even by the addition of an acid. It ſeems to reſemble 
nothing more than that diſagreeable exhalation, which ariſes from wound 
in the abdomen, or the carcaſs of a man freſh - after a violent death, 
< The nauſeous taſte of that water, tho* ſomewhat putrid, is not alcaline, 
or any way faline, howſoever it be diſtilled. Again, in the diſtillation there. 
© of, there appear no veins upon the glaſs ſtill-head, as in the diſtillation 
of vinous ſpirits 3 and if the water that firſt comes over be a ſecond time 
« diſtilled, neither thus will the leaſt —y of any ſuch ſpirit appear; and 
tho ever ſo carefully rectified, it has, ſo often as I have examined it, 
© never took flame, but always quenched fire, Even the urine of ſuch men 
© as are great drinkers of ſtrong 8 ſuch as wines and diſtilled ſpirits 

e, When this firſt diſtilled liquor f 


© nor 2 ces green, as alcalies always do, nor conſiderably precip 
< tates the —— made with acids: and by no manner of rectification 5 
© it afford a manifeſt ſalt, nor ever change acids into a compound, neutr 
falt. Conſequently it is no alcaline liquor: nor does it manifeſt the leaf 
© ſigns of acidity upon any kind of experiments; as the addition of fixed 
and volatile! alcakes, e various juices that turn red with acids, & 
Whence we ſeem to have proved our point. Ini 

| | The uſe. 

Me may learn many momentous parti in medicine from this flight 
experiment. Thus, (1.) we ſee, the lighteſt, thinneſt, and moſt volatil 
part of the healthy juices is nearly elementary water, excepting that there 
2 joined therewith, that other equally light, thin, volatile, fetid, 
and ingly corrupted matter, not proceeding from a faline principle, 
but rather from an oily one, and yet no way vinous or inflummable (2, 
Whence there is no fermentation in the juices, nor no production of inflam- 
mable ſpirit, which is eaſily ſeparated from water; whereas this fetid 
part can by no means be ſeparated from its water. (3.) Conſequently there 
is no inflammable ſpirit in the vital juices of the body. (4.) Oil, 7 
vital powers of the body, is rendered much more volatile, than any falt n 
the body, contrary to what is generally believed. This peculiar, fetid, ol 
matter is ſcarce otherwiſe found, than in the matter of perſpiration, tht 
ſweat, and the vapour which naturally reſides in the cavities of the body. 
Vinous ſpirits, when drank, do not go to the urinary paſſages, and ma), 
therefore, riſe to the head, diſturb the brain, the common ſenſory, and tht 


origin of the nerves ; and hence, perhaps, they ſo wonderfully affect the afloat 
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of the cerebrum and cerebellum, And hence, perhaps, it is, that they ſo 
eaſily exhale from the body, poſſibly at the ſurface of the ſkin. Our pre- 
ſent proceſs alſo ſhews that there is no volatile falt in the body, capable 
of riſing with this degree of heat, whatever chemiſts or phyſicians may 
think to the contrary; and that there is no volatile alcali, whether fim- 
ple, or oily, nor any volatile acid in the body; ſo that the modern phyſic 
muſt be greatly corrected in theſe particulars, The fetid ſmell of the urine 
always increaſes and decreaſes, as the vital powers increaſe or decreaſe, in 
an healthy body; and the more the body is exerciſed by labour and mo- 
tion, the more this fetid ſmell is always increaſed, and vice ver/a. If any 
thing in the animal juices is to be called ſpirit, on account of its acrimony, 
volatility, lightneſs, and penetrating virtue, it is neither vinous, nor faline, 
but really ariſes from an oil corrupted, or turned to ſuch a putrefaction, as that 
deſcribed under the eighty- eighth proceſs. \ 


PROCESS XCIV:. 


The remains of the recent urine, after the preceding proceſs, are nei- 
ther acid, nor alcaline, nor truly ſaponaceous, but ſaline and fetid. 


IF the groſs remainder, after the preceding diſtillation, be mixed with 


any kind of acid or alcali, it affords no ſign of efferveſcence, ſo as 
to appear either acid or alcaline; nor can it be manifeſted by any other 
experiment. It is indeed highly ſharp, of a very faline taſte, and a little 
© bitteriſh, but not alcaline, nor has it an alcaline odour, but ſmells fetid 
© almoſt as before. If uſed by fullers and wool-ſcourers, it neither cleanſes 
nor deterges, and therefore has no ſaponaceous virtue, which it excel- 


* lently acquires by putrefying. In this whole inſpiſſation there appears no 
Fi. Nor have I, with the utmoſt attention, 
ever diſcovered the leaſt of that coagulation, which the lymph and ſe- 


* ſigns, either of chyle or m 


tum of the blood always run into by heat. And however treated, it ma- 


* nifeſts nothing of a cheeſy nature, but conſtantly the more it is inſpiſ- 
* fated by the the ſharper and deeper coloured it becomes; and thus, 


by various degrees, it increaſes and changes in colour, thickneſs, and acri- 


* mony, the longer the inſpiſſation is continued, ſo as to run thro* all that 
* diverſity uſually obſerved in the urine, under acute and chronical diſtem- 


' pert as Bellini has excellently obſerved. In acute diſeaſes, the hotter the 
fever, and the more it diſſipates the moiſt parts, the redder, the ſharper, 
* and the thicker the urine becomes.” + 


The uſe. 


There is, therefore, naturally no fixed or volatile alcali in an healthy 
body, nor any fixed or volatile acid in the natnrel whilſt they remain 


we ſhall h r exi- 


found ; but this ſalt is of a particular nature, w 
_ mine, 


Vor. II. 
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mine, and much leſs volatile than water, as not riſing even with a boilin 

heat. It is ſurpriſing, that no nutrimental matter ſhould ever be contain 
in this urine —— there is no chyle, milk, curd, ſerum, or Hmpba therein, 
which coagulate by fire; but phyſicians juſtly acknowledge theſe as the ori- 
inal matter of nutrition. Nothing nutrimental, therefore, is diſcharged the 
along with the urine. Thus all the parts of the chyle, milk, blood, 
or the humours thence prepared, that become ſharp, corrupted, ſubtile, un- 
fit for nutrition, hurtful: to the body, and, having performed their office, are 
at length ſeparated by the vital powers, and by means of the kidneys dif. 
charged the body. Urine, therefore, exhibits the humours highly NN 
by the powers of the body, even ſo far. as never afterwards to prove health. 
ful thereto ;. and therefore the ſmall quantity, the ſharpneſs, colour, and 
thickneſs of the urine, afford many juſt informations to the phyſician, as 
indicating the neceſſity of water, demonſtrating the condition and ſtate of 
the humours, the remedies required in diſeaſes, and what things are chiefly 
deſtructive to the body, by diſſolving the texture of the blood, and how per- 


nicious a great fluidity is. 


PROCESS XCV. 


Recent urine, inſpiſſated to a fortieth part, and diſtilled with fand, 
affords. an. alcaline ſpirit, an alcaline, volatile ſalt, à very fetid 
ot; and | ſaline feece 5. x 


2 the. diſtillation of the urine be continued, till of forty pounds there- 
of, firſt taken, there remains but one; or if the like recent urine be 
< ſuffered to exhale. in a low, capacious, cylindrical, open veſſel, with an 
* almoſt boiling heat, till only a fortieth part remains, there will be found 
at the bottom a groſs, thick, blackiſh, ſharp matter, which being mixed 
« with thrice its weight of clean ſand, and then diſtilled! in a. retort, in 2 
ſand · heat, by gentle degrees at firſt; and often examinin the liquors that 
come over, by e i pou _— 2 1 il firſt riſe, as in 
* ing proceſs; when the matter begins to be almoſt dry, 
che lp liquor will come over, of a ä alcaline —4 
Continue the operation ſo long as this riſes, and keep it ſeparate, then 
cloſely lute on a receiver, and urge the matter by degrees: of fire, upon 
which white clouds will long continue to riſe, and unctuous veins appear, 
uchilſt a ſome what oily, yellow liquor, together with a white, ſolid, and 
« alkaline ſalt will riſe. At: laſt; with the utmoſt violence of fire, there 
comes over a yellow or gold - coloured oil; and when. this ceaſes, a ſaline, 
* feculent matter remains at the bottom. The firſt water is ſcarce alcaline, 
« ſharp, ſaline, or any way oily, but like the water of the preceding pro- 
* ceſs: the ſecond liquor has a ſharp and manifeſt faline- odour, it proves 1 
© pungent and fiery upon the tongue, and has a perfect alcaline tafte ; it f 
makes a. violent efferyeſcence with. all acids, and when ſaturated with of | 


The Practice of CnRUIsTRx. | 
© acid, coneretes therewith into a compound, neutral, half, volatile falt, like 
© ſfal-ammoniac, but of a determinate nature, according to that of the acid. 
© This falt, therefore, is truly alcaline and volatile, le that produced in 
© the eighty-eighth 3 All this appears more in the third unctuous li- 
« quor, which is much more intenſely alcaline; tho? oily ; and hence is uſual- 
0 2 ed alcaline ſpirit, as conſiſting of water, ſalt, and oil mixed toge- 
« ther. The whole falt is always alcaline, but rendered very ungrateful 
© by the fetid oil, adhering thereto. The oil, which comes over at the 
« fame time, and afterwards, is highly fetid, and infects every thing with 
© its odour, fo as to be intolerable, and hot only retains the ſmell of 
© urine, but is ſomewhat ſtercoraceous. The remaining feces being calcined 
© in an open fire, and then elixated with water, afford a true ſea-ſalt, if the 
« perſon have uſed that falt in his food.” \ 


The uſe. 


Hence it appears that the ſalt of urine, tho? not alcaline of itſelf, may be 
rendered ſo by a certain degree of heat, and that this urinous ſalt is not 
ammoniacal, becauſe fal-ammoniac, tho*-volatile with a certain degree of heat, 
yet when ſublimed thereby, never becomes alcaline, but remains compound- 
ed, how often ſoevet it is ſublimed; whereas the falt of urine, tho likewiſe 
of a half fixed nature, and becoming volatile with a Sin d ee of heat, 
at the ſame time alſo becomes alcaline, and no longer retains the nature of 
a compound falt. It therefore approaches to the nature of alcaline ſalt, and 
fal-ammoniac, tho' itſelf be neither of them. Hence alſo we ſee that the 
falt, faline ſpirit, and firſt oil, are almoſt equally volatile in a ſound, ſtate : 
and that this unctuous ſpirit conſiſts of water, oil, and ſalt, into which it may 
be commodiouſly reſolved. And hence alſo we underſtand, how by the 
natural powers, the mild, white, indolent, inodorous, and unctuous matter 
of the aliment, chyle, milk, fat, and marrow, may turn into another that is 
ſharp, yellow, inflammatory, thin, and fetid ; whence allo the fetid ſmell of 
the urine uſually proceeds. Again, we hence learn, that there is no fix 
alcali in the anna] juices for I never could find a grain thereof in the jack 
quantity of the urine thus treated. And laſtly, that fea-ſalt may enter the 
blood, mix therewith, thence paſs into the urinary veſſels, and yet remain un- 
changed, ſo as to act throꝰ moſt of the veſſels of the body, without ſuffering 
an alteration by their reaction. All which particulars being conſidered, 
preſence experiment, which is owing to Helmont, will be found of infinite ul 


4 


PR oe xe 
Recent inſpiſſated urine, diftilled with fixed alcali. 


g FRESH urine being inſpiſſated as before, pou thereon an equal 
. © quatttity of the oil of tartar per deliquium, or the ſolution of pot-aſhes, 
* and there will inſtantly ariſe a —_ alcaline, volatile vapour, ſuch as = 

| c 2 ally 
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« ally proceeds from well putrefied urine, when it grows warm. If the 


mixture be now immediately diſtilled in a glaſs alembic, with a gen. 
© tle fire, there comes over a limpid liquor, running in veins, which 
proves ſharp, highly alcaline, and more volatile than water, and in every 
© reſpe& reſembling true and ſtrong alcali. And when inſtead of the oil of 
© tartar, the dry ſalt of tartar be uſed, a dry alcaline ſalt often riſes firſt in 
this diſtillation. And when the former alcaline liquor is again diſtilled in 
© a tall body, with a gentle fire, the part that firſt riſes is faline, white, 
and alcaline ; the oil remains at the bottom along with the fixed alcali add- 
© ed, as if it was more fixed thereby. Laſtly, when all is become dry, if 
© the fire be ſtrongly kept up, there likewiſe comes over a fetid, yellow oil 
© after the falt.” | 

The uſe, 


This experiment ſhews the nature of the animal, urinous falts to be ſuch, 
that a fixed, alcaline ſalt can inſtantly change them, like the violent action 
of the fire, in the preceding proceſs. And hence we learn, that fixed, alcaline 
falts, being rerun with the juices of the body, will preſently render them 
ſharp, alcaline, extremely moyeable, and more volatile than the water and 
ſpirit of the body ; communicate a fiery, corroſive nature to the ſpirits, and 
immediately give them a tendency to putrefaction. If the falt and faline 
ſpirit, thus produced, be ſeveral times diftilled over again with a gentle fire, 
at —_ become as purely alcaline as thoſe prepared from hartſhorn, 
or other coſtly ſubſtances : when mixed with acids they make a violent effer- 
veſcence, eſpecially if ſhook together; and by this means, are ſo mortified 
and changed, as to loſe their ſharpneſs, and all their alcaline or fiery nature; 
being thus alſo ſo fixed, as not to prove volatile with the heat of an healthy 
body. They loſe the proper virtue of acting like volatile alcalies, eſpeci- 
ally that of almoſt mortally diſſolving and attenuating the juices of the body. 
And what is more to our purpoſe, phyſicians may hence underſtand the 


ſurpriſingly changeable nature of the falts of the body; how vari 


they may alter from their native diſpoſition ; and the proper effects of 

alteration ; and alſo learn the remedies and degree of correction which each 
requires : all which were known to the ancients from rience, Thus in 
fevers, attended with an increaſed heat and motion, rppocrates allowed 
only of things tending to an acid nature, or actually acid, to be uſed a 
food, drink, or medicines : and hence we ſee that fixed alcalies are deſtruc- 
tive in the body, as often as attended with heat, motion, a fetid ſmell, 
a flame-colour, or ſmall quantity of the urine, or the juices are too much 
diffolved ; ſo that in ſuch caſes to exhibit theſe falts, is highly dangerous, 


eſpecially in the plague... 5 


PROCESS 
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Recent urine, eſpecially when inſpiſſated, affords 4 fiery ſpirit that is 
not alcaline, upon the addition of quicł-lime. 


F quick-lime be thrown into recent urine, there inſtantly exhales a ſpon- 
* taneous vapour, which ſtrikes the noſtrils with an extremely 
gent and fiery ſenſation ; and if it be now directly and gently diſtilled in 
very cloſe veſſels, it affords a limpid water of an intolerable fiery odour, 
© like the former, but much more and volatile. And if, when the 
* urine is firſt inſpiſſated to a quarter part, an equal quantity of quick-lime be 
mixed with the remainder, the odour is much \ſtronger, and the ſpirit, 
obtained by diftillation, not to be equalled by any other for its ſharp, 
© fiery, ſubtile, and volatile nature. After all this ſpirit is ſeparated by diſtilla- 
* tion, and the remaining maſs afterwards treated by the ſame operation, it 
vill never afford a ſolid falt, as in the preceding proceſs; but always a 
very fluid, faline liquor: and whatever acid is mixed therewith, it cauſes 
© no efferveſcence, tho? the fiery virtue and volatility are greatly diminiſh- 
ed thereby. There is caution required in this proceſs; for as ſoon as the 
* quick-lime touches the urine, or the inſpiſſated matter thereof, it excites 
* a great ebullition, and a violent heat, and at the ſame inſtant the moſt 
© ſharp and volatile ſpirit hitherto known ariſes; and, being agitated with 
* the violent heat, it is put into a furious motion, ſo that being inadvertently 
received into the lungs, it may inſtantly prove highly dangerous, and oc- 
* caſion an inſtantanequs inflammation in the tender veſſels of the lungs, 
and directly communicate it to the blood circulating thro them: for if 
* this ſpirit be held to the external warm ſkin, it 9 N the 
part gangrenate, and mortify; but, the whole thickneſs, een 
* the — blood in the — air contained in the veſicles 
thereof, is not the thouſandth part of an inch: but this urinous ſpirit; 
* prepared with quick- lime, ſuddenly exhales its ſharp part in the open air, 
* and leaves a water behind. 

The. uſe. 


Hence we may learn the action of quick-lime u the ſaline urinous 
Jaices of the body; for when aſſiſted by heat, and the vital motion, it pre- 
ſently generates theſe fiery ſpirits, that prove deſtructive to the tender, paPpy 
= mals of the brain and nerves; and the hotter, or the more agitated the body, 
= the more it is affected with inflammatory diſorders, the more deſtructive the 
uſe hereof, But when the body abounds with acid, water or phlegm, the 
= prudent application thereof may be ſometimes of ſervice. We muſt alſo con- 
| ſider that the lixivium of quick - lime has a great force in correcting, and ex- 
& tricating the muriatic, fixed falts in the blood, and fitting them to be eaſily 
, diſcharged z, whence it becomes an extraordinary remedy in that kind of 
ſcurvy, which chiefly proceeds from the above mentioned cauſes: but in 
that kind which proceeds from putrefaction, and conſiſts: in a ſharp oil . 
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falt, it proves highly prejudicial. Whence, perhaps, we may in ſome mea- 
ſure reconcile the —— of ſome eminent phyſicians in France, which 
ſhew the lixivium of quick- lime to be pernicious in that country; whereas 
in Germany it appears a very advantageous medicine. But all this holds truer 
of the quick-lime prepared from ſtone, than of that from ſhells : the parti- 
culars hence ariſing ſeem to be theſe; (1.) The violent corroſion, which 
happens in a live body, upon the application of quick-lime, proceeds more 
from thoſe fiery faline ſpirits, which the lime promos from the ſalt that 
was not ſharp before, than from the corroſive body of the lime itſelf. (2.) 
And hence it may be of uſe in diſeaſes proceeding from acid, aqueous, au- 
ſtere, viſcous, mucous, and phlegmy cauſes, where motion and ſtimulation 
are wanting. (3.) On the contrary, it proves hurtful in acute diftempers 
proceeding from alcaline, bilious, faline, putrid, acrimonious, and heating 
cauſes ; where the body is dry, and (ſtrongly agitated by motion. (4.) The 
mild falts of the body may inſtantaneouſly become extremely ſharp and poi- 
ſonous, by the bare admixture of a thing not ſharp itſelf. (5.) That an ex- 
ceeding ſharp matter may be produced from healthy juices, which 1s neither 
a alt, ſpirit, nor oil; for this liquor cannot by any art, that I know of, be 
made to appear in the ſolid form of a ſalt, and can be only obtained inviſi- 
ble by means of water, (6:) Theſe ſpirits, therefore, that do not appear to 
be alcaline by any experiments made with acids, are much ſharper than any, 
alcali ; ſo that there is not any known thing that yields a ſharper and more 
odorous vapour. Whence alſo it appears, how ſuddenly a very different 
taſte and ſmell may ariſe from the ſalt of the body, which is almoſt in- 
odorous. 


PROCESS CXVII. 
The native ſalt of urine. 


6 PALE very freſh urine, diſcharged twelve hours after eating, by 2 

4 man in health, and immediately, by a gentle fire of two hundred 
degrees, evaporate it in a clean veſſel, till it acquires the conſiſtence of 
* cream. Then ſtrain the liquor hot, thro* a flannel bag, that the viſcous 
oil may be ſomewhat kept back and ſeparated, which the more exactly it 
is done, the better. Set a large quantity of this inſpiſſated liquor, in a tall, 
* cylindrical, == veſſel, tied over with paper, in a cool place, for a year; 
during which time a faline, ſolid, hard, brown, and ſomewhat tranſparent 
< maſs will concrete to the bottom thereof; and a thick, black, unctuous 


liquor float above it, as ſeparated and excluded from the ſalt. Pour off 


the liquor, and putting the ſaline maſs into another veſſel, add very cold 
© water thereto, and ſhake it a little therein, to cleanſe it from its oily 
* foulneſs; which is eaſily done, becauſe the matter does not readily diſſolve 
in cold water. Let this faline maſs be preſerved under the title of the 
native ſalt of urine. If this falt be diſſolved in water, and ſeveral times 
* ſtrained, till the ſolution becomes limpid, and then exhaled to a pelli- 


* cule in a clean glaſs, and ſet to reſt in a cool place, it ſhoots into ſaline 
2 6 glebes, 


Q@ << M wh 2 CD we WW 4, 20 Ea , 4 


1 


Sy 


The Practice of CneuisTay. 
© 'plebes, of its own peculiar kind, very different from any other falt, 
« tho” ſomewhat reſembling the cryſtals of ſugar, in figure and hardneſs. 
They are not fetid, or alcaline, but extremely volatile: and this is the pu- 
« rified ſalt of urine.” | 


The uſe. 


This experiment excellently ſhews phyſicians the nature of thoſe ſalts, 
which in an healthy body are very ſharp, and greatly inclining to an alca- 
line nature, yet not really alcaline; and therefore require to be quickly diſ- 
charged by the vital powers, to which they however owe their origin. And 
hence phyſicians may know that the other ſalts, contained in the other juices, 
are much leſs ſharp or alcaline. Theſe falts are generated in the human bod 
alone, from the meat, drink, and ſea- ſalt taken in and changed. There is 
ſea-ſalt contained herein, but not alone. It is a ſaponaceous falt, but not very 
unctuous. It is highly diuretic, if drank diluted with water; and ſudorific 
with a proper regimen. It has ſuch extraordinary effects upon metals, that 
ſome have thence promiſed themſelves wonders. All the fie matter, which 
remains upon ſtraining, and cleanſing the inſpiſſated urine, is, when dried 
by a gentle fire, excellent for the producing of phoſphorus ; for which end 
it may be preſerved. The experiment alſo ſhews that the ſalts remaining 
in the urine, thus inſpiſſated, will not putrefy, or grow alcaline, fo as to 


become volatile, and eaſily fly off, tho* they are otherwiſe ſo eaſily changed. 


It ſhould be conſidered what ſhare this ſalt has in producing the ſtone of the 
bladder or kidneys. . 


PROCESS XCIX. 
Milk, by digeſtion, affords cream, and turns ſour. 


CE new cow's milk in a capacious, cylindrical, glaſs-veſſel, in a cool 
place, barely covered with paper; there will ſoon be gathered on the 

top a white, thick, unctuous, mild liquor, called cream, which is neither 
© acid, nor alcaline: let this be carefully ſeparated and kept apart in ano- 
* ther clean glaſs. In a ſhort ſpace, afterwards, more of the ſame, but 
© leſs in quantity, rifes, which is again to be taken off, and added to the 
former; and continue thus till no more cream riſes. The remaining liquor is 
thin, ſomewhat: tranſparent, and bluiſh. The cream is an excellent balfam for 
external and internal uſe, agreeable to the body, and allays all acrimony, 
© ſo as to prove highly ſerviceable in caſes of the pthifick, ſtone, or gout, 
and alſo ſerviceable, when ar to wounds and ulcers. The ſkimm'd milk 
is an incomparable remedy for ſharp diſeaſes, in fat and bilious conſtitu- 
tions, as containing no oil. Hence it appears to have a. great relation 
* with vegetable emulſions, made according to the twenty-firſt proceſs, only” 
* differing on account of the juices it is mixed with, and the different de- 
* gree of heat in the body. If the milk ſtand in a clear, pure, warm air, 
no way infected with fetid or putrid exhalations, or in fixty degrees of 
heat, or more, it ſoon begins to turn ſour, and afterwards — 
- tedtly 
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© feftly acid, ſo as at length the whole milk, together with its cream, mani. 
« feſt a conſiderable acidity by their ſmell, taſte, acrimony, and other figns. 
© In like manner the cream, carefully ſeparated from the milk, alſo turns 
« ſour in an high degree; and then alſo affords an excellent balſam for ex- 
« ternal and internal uſe in hot and bilious diforders. And all this happens 
ſooner in the heat of ſummer, than in the cold, and the more when the 
cow feeds upon graſs, than upon hay; and the more when the creature 
is leſs exerciſed, than after having undergone violent motion. When the 
milk is afforded by an animal heated above meaſure, whether by labour, 
or otherwiſe, or was fed with animal food, or alcaleſcent vegetables, &c. 
or came from creatures under a burning fever, or a putrid diſorder, the 
milk, treated in the manner above mentioned, will be found of a ſome- 
what fetid and urinous odour, of a yellowiſh colour, thin, and not of ſo 
ſweet, but of a ſaline ungrateful taſte ; and thus it will not turn ſour by 
digeſtion, but acquire the unpleaſant odour of rancid cheeſe, and tend al- 
moſt to an alcaline nature; whence ſuch milk in nurſes is abominated by 
the infants.” 
The uſe, 


a 24 $2... £0 M7 


This experiment is of that kind, which, tho' ſimple, teaches many uſeful 
particulars, both to the chemiſt and phyſician. It ſhews that milk, more 
than any other juice of the body, abounds with oil; which here more eaſily 
ſeparates from the aqueous part, than in any other; whence milk holds but 
little ſalt, and that not wrought in, and united with the oil, and therefore 
greatly differs from a ſoap, which is compounded of ſalt and oil united toge- 
ther: whence oil is ſlowly ſubdued, or thoroughly mixed with the other juices 
of the body. And hence it is that oil ſo often and ſo eaſily ſeparates from 
the reſt, and collects into the cells and cavities of the bones, deſtined for its 
reception; from whence again it may and uſually is diſſolved by heat and 
motion, ſo as to return into the veins, mix with a ſharp ſaline matter, and 
at length be diſcharged the body under the form of ſtrong-ſcented, fat, yel- 
low ſweat, or ſharp, high-coloured, putrid urine. It is manifeſt alſo that 
this oil of the vegetable milk long retains its diſpoſition to acidity in the 
body, and there ſometimes is converted into acid. And all milky ali 
ment tending to acidity, whether it proceed from animal, or vegetahle ſub- 
ſtances, does for ſome hours retain this diſpoſition in the body, and operate 
upon it; but if the vital powers, great heat, the want of acidity, and the 
corruption of the air, act upon this cream or milk, it may then grow bitter, 


rancid, or alcaline, and forſake its acid nature, as we have formerly obſerved 


of tartar, We muſt therefore uſe great care, and cautiouſly diſtinguiſh in 
pronouncing upon the nature of juices in animals; for the milk depoſited in 
the breaſts may, by a fever, be changed to a rancid acrimony, and produce 
ſtrange diſorders, as we daily find. And the ſame thing may happen in the 
milk mixed with the blood. Certainly the oil of milk may grow acid, bit- 
ter, rancid, and at length putrefied ; its cheeſy part alſo may grow rancid, 
putrefied, highly acrimonious, and ſomewhat alcaline : its ſerous part uſu- 
ally grows chiefly acid, but ſeldom undergoes any other change. 

4s. | PROCESS 
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PROCESS C. 


Urine, by digeſtion, turns alcaline, and changes its cohhur, odour, taſte, 
and virtues, 


, 1 F ſuch urine as was deſcribed under the ninety-ſecond proceſs, be kept 

in an open veſſel of glaſs, earth, wood, or metal, in an air of thirty- 
three degrees of warmth, it begins to ſmell fetid, putrefy, and change its 
* ſtraw-colour for a duſky brown; depoſiting groſs fæces, and thus in a few 
days acquiring an alcaline lixivious nature, and at the ſame time ſtriking 
ga ſtony cruſt on all the ſides of the veſſel. The hotter the air is, the ſtrong- 
er and quicker this change of the urine is made; whence in the ſummer 
time, eſpecially when the weather is hot, all this happens in a greater de- 
© gree, To diſcover how far this changeable nature would reach, I fil- 
led a bottle with natural recent urine, and corking it cloſe, ſet it in a 
«. moderately warm place; and after three months, I found it changed, in 
this cloſe veſſel, as is deſcribed in the preceding caſe. And herein the 
change principally conſiſts-; the recent urine of a man in health is of a 
ſtraw- colour, but when thoroughly digeſted, of a colour betwixt brown 
and blackiſh; and from the degree of a ſtraw-colour, it daily proceeds 
* thro? ſucceſſive changes, till at — it ends in a deep brown; and the 
more it is putrefied, the darker the colour. And the ſame thing is obſerv- 
ed by phyſicians in the urine of perſons under a fever; the fate of the 
« Juices being learnt from the colour of the water. Recent urine ſmells un- 
« grateful, tho* not alcaline ; but digeſted urine has a manifeſtly fetid, volatile, 
© alcaline odour, very different from the other. Recent urine is of a bitter, 
« faline taſte ; but digeſted urine putrid, ſharp, alcaline, and perfectly lixi- 
* vious. Recent urine affords no figns of containing an alcali; but digeſted 
* urine makes an ebullition, and a violent efferveſcence, upon mixing with 
any acid, and in every other trial, manifeſts a true alcaline nature. Re- 
cent urine has no ſaponaceous ſcouring virtue; but digeſted Pn urine 
is uſed by ſcourers and dyers, as a Aer lie, that cleanſes foul wool, ſilk, 
& c. after the manner of fixed alcalies : and as theſe changes happen, with 
a ſmall degree of heat in a cloſe veſſel, which every one may be eafily 
* ſatisfied of by trial, it is in vain for chemiſts to deny this property in urine. 


The uſe. 


We are here to conſider, that there is ſeparated from the body, by the 
urinary paſſages, a water Ab ſalts and oils, approaching to a ſtate of 
putrefaction; nor do we find, in all the body, another fluid that is ſo eaſily 
changed by ſuch a digeſtion in cloſe veſſels. Urine, therefore, which is de- 
ſtined for excretion, cleanſes the blood from theſe noxious, putrid matters; 
and, therefore, if retained thro* any diſtemper, it produces mortal effects, as 
being ſoon rendered ſharper by the heat of the body, and thence preſently 
intolerable to the finer veſſels, and diſſolving to the humours by a pernici- 
ous relaxation. And as it thus eaſily and ſuddenly acquires theſe new pro- 
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perties in a cloſe veſſel, with a moderate heat, we are ſhewn that the body 
neither produces vinegar, nor inflammable ſpirit from what it takes in, and 
conſequently does not a& by fermentation, but introduces the true cg 
of a putrefied ſubſtance, and therefore in its effe& approaches nearer to the 
nature of the eighty- eighth proceſs: for if bare ſtagnation can occaſion this 
change of the urine, how greatly muſt it be diſpoſed to a true putrefaction ? 
And hence we ſee how great neceſſity there is of water, acids, and faline 
matters in thoſe perſons who live in hot climates, and accuftom themſelves 
to daily labour and exerciſe; for by meats, drinks, and ſauces of this kind, 
too great a tendency to putrefaction is prevented. Hence alſo the daily ne- 
ceſſity of a mild, ſomewhat acid, and a new chyle, for ſheathing the acri- 
mony produced in the blood. Hence alſo it appears that in twenty-four 
hours, the neceſſary utility and ſervice of this new chyle vaniſhes; and that 
freſh aſſiſtance is likewiſe required from the ſame means. In burning fevers, 
therefore, tart, acid, and mild aliments, like chyle, are extremely neceſ- 
fary ; great abſtinence being in theſe caſes highly prejudicial. And hence it 
is that barley ptiſans, with vinegar and honey, are here ſo ſerviceable, as Hip- 
pocrates prudently inculcates, in his incomparable book concerning the diet 
in acute diſeaſes, The phyſician alſo upon examining the urine, by means 
of theſe experiments, may learn many uſeful particulars, with regard to the 
change of the oil and ſalt thereof; and perceive that a true ſtone may be ge- 
nerated from the urine of a man in health, even by reſt, and whilſt the 
urine putrefies, or grows alcaline; and therefore that attenuation, alca- 
lies, and putrefaction, do not prevent the origin of the ſtone, fince it 
may be generated, and not diſſolved even in putrefied urine. Hence, there- 
fore, as tartar is generated in the beſt wine, ſo is the ſtone generated, and 
not diſſolved, in the urine elaborated by the vital powers: and, therefore, 
volatile alcaline falts are in vain given to prevent the generation of the ſtone. 
The following experiment I have ſeen with horror. Upon filling a clean glaſs 
bottle, with the recent urine of a healthy perſon, and ſetting it by for — 
time, then pouring out the putrefied liquor for diſtillation, there was a ſtony 
cruſt all round the inſide of the glaſs; without waſhing this off, I filled it 
with freſh urine, ſet it by as before, and afterwards emptied it ; and by re- 
peating this ſeveral times, I at length found the whole ſurface of the glaſs 
3 cruſted over with the matter of the ſtone. This production of- 

ony matter ſeems very deſtructive, tho? neceſſary to the body. It may, 
perhaps, ſeem ſtrange, why the body ſhould not therefore putrefy by its 
own vital heat and motion, ſince it ſo ſoon putrefies the wholeſomeſt juices ; 
and fince dead carcaſes, expoſed in air heated to eighty degrees, in a few 
hours putrefy, reſolve away, and fly off into the air; leaving only the bones 
behind: but chemiſtry ſupplies us with this anſwer, that ſuch a putrefaction 
is prevented by the meat, drink, ſauces, air, and ſometimes the medicines 
uſed, which reſiſt putrefaction; otherwiſe, in burning fevers, the whole 


ſtructure of the body would preſently be diſſolved by putrefaction. 


PROCESS. 
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PROCESS CL 


Digeſted urine affords, by diſtillation, an alcaline ſpirit, a fetid oil, a 
volatile, alcaline ſalt, phoſphorus, and ſea-ſalt. | 


© 8 8 AK E urine, 8 according to the foregoing proceſs, diſtil it and 
with a gentle fire in a low glaſs body; there firit ariſe veins of li- 
« quor running in the form of unctuous ſpirits. The receiver being chang- 
ed, and the fire a little increaſed, there follow dewy drops, reſembling 
water; and this water may be accurately ſeparated till the matter remains 
* almoſt dry; which, again being urged by degrees, and at length by a 
« ſtrong fire, will afford a yellow and very fetid oil, along with ſomething 
« ſaline; black fæces will remain behind, which, when burnt in an o 
© fire, become a white calx, that with water reſolves into ſea-falt, and a 
fixed, inſipid, ſubtile earth, The firſt water is fetid, ſharp, fiery, per- 
« feQly alcaline, and makes a violent efferveſcence with acids. If this be 
« diſtilled in a tall veſſel, by a gentle fire, it affords a white, ſolid, truly 
t alcaline ſalt; and leaves a water of an ungrateful ſmell and taſte behind. 
When the water that came over ſecond is long diſtilled in a tall veſſel, 
with a gentle fire, it affords ſomewhat of the former ſpirit ; which be- 
ing . ſeparated, and the remaining water diſtilled in a clean veſſel, 
it affords a liquor which Helmont recommends, in his treatiſe on the ſtone, 
for an admirable lithontriptic. There here appears no fixed alcaline ſalt, 
but a true ſea-falt, if the perſon uſed much thereof: but when I deſire to 
obtain a large quantity of the ſalt, I uſually proceed thus. 
I put a hundred weight of urine into a large low veſſel that widens up- 
wards, and inſpiſſate by boiling, with care to prevent the unctuous mat- 
ter from boiling over; and being left, till the whole acquires the conſiſ- 
tence of honey, I put a large quantity of this into an open cylindrical 
laſs, and expoſe it for ſome months in a warm room, ſo that it may be 
well putrefied ; I afterwards E the mals into an iron pot, to the mouth 
whereof a large earthen ſtill-head may be commodiouſly fitted, and cloſe- 
ly luted ; the head has a long pipe, to which I apply a capacious re- 
ceiver, then raiſe the fire by degrees, upon which an incredible quantity of 
a white alcaline falt ariſes, next a yellow oil that fouls the — ſalt, 
and with it another ſalt ſomewhat more fixed. I urge the fire till 
the pot begins to grow red-hot, at which time the oil and the laſt 
ſalt come over; then ſuffering the iron pot to cool a little, whilſt the 
fixed matter continues ſufficiently hot, I take away the receiver, and put 
up all that was raiſed into glaſs bottles, and ſtop them cloſe. This after- 
wards reſolves into ſpirit, falt, and oil as the former. It what now re- 
mains at the bottom, be mixed with twice or thrice its weight of wood- 
coal, and then put into little coated retorts, and urged with the utmoſt 
violence of fire for ſixteen hours, into receivers filled with water, and fo 
placed as to bury the necks of the retorts under water, little blue maſſes 
of matter will at length come over, and fall to the bottom of the re- 
ceivers, whence they are collected ſo as to be gathered together under 
Dd 2 « water, 
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« water, in a ſmall veſſel ; which being ſet over the fire ſo as to be very 
hot, the matter of the phoſphorus melts without diſſolving in the hot 
« water, and runs into one maſs like melted wax, and may be afterwards 
« preſerved for twenty years, or more, under water, without loſing its 
virtue (a). But if another part be taken of the maſs, as it remains in the 
pot, and calcined in an _ fire, to a white calx ; this calx, when put into 
« water, communicates a ſaline matter thereto, and which, when reduced, 
proves to be true ſea- ſalt, that remained thus unchanged thro? all the di- 
« geſtions of the body, and even after ſuch a long continued putrefaction 
and diſtillation. That it is a true ſea-ſalt appears manifeſt from the taſte, 
but more particularly, becauſe, when mixed with aqua fortis, it diſſolves 
gold: ſo that there is no fixed alcaline ſalt found even in this urine ; but 
« whatever it contains of ſaline is either of the volatile kind, or ſea-falt.” 


The uſe. 


This is the true analyſis of urine after putrefaction, where it affords all 
the ſame matters as that which is diſtilled freſh, tho* with a leſs heat, and 
in an inverted order. Putrefaction renders the ſalts more volatile than wa- 
ter, and makes thoſe alcaline which were not alcaline before; it renders 
the oil ſharper, more fetid, and more volatile, yet produces no inflam- 
mable ſpirit, no fixed or volatile acid, nor any fixed alcali Yet theſe 
two ſalts appear differently volatile, the firſt whereof eaſily riſes and ſe- 
parates almoſt pure ; the other with m ifhculty, ſlower, and mixed with 
a copious oil, not eaſily to be ſeparated frond and requires a large, and 
in part the ſtrongeſt fire to raiſe it. I once u the prepared faces of 
urine, with the moſt violent fire, for the making of phoſphorus, and was 
ſurpriſed to find how long this ſaline matter continued to come over, after 
having ſo long ſuffered the violence of a former fire; but this ſalt was 
ſtrangely denſe, yellow, fetid, and fixed to the fides of the retort, All 
acids, —— are here changed into a neutral, ſaline ſubſtance, by the 
vital powers ; yet this neutral ſalt becomes truly alcaline by putrefaction, and 
more volatile than any hitherto known, even than alcohol itſelf, This pu- 
trefaction volatilizes all the ſaline matters of animals and vegetables, but can 
neither convert ſea- ſalt into an alcali, or render it volatile. Some eminent 
chemiſts have ſaid, that an acid might, by the force of fire, be drawn from 
the faces of urine, remaining after its diſtillation: and I have found this true, 
where common falt was largely uſed by the perſon, and not changed, as was 
above obſerved, but remaining plentifully in the fæces: for being thus mixed 
in a large proportion of earth, the extreme violence of the fire drives over the 
acid of the ſalt, which has thus been haſtily taken for the acid of the natu- 
ral juices: yet it muſt be acknowledged that phoſphorus ſpontaneouſly re- 
ſolves into an acid by tne air, not greatly differing from the oil, or acid 
ſpirits of vitriol or ſulphur z whence it makes a kind of compound body with 


(a) See Boyle Abr. vol. III. p. 208. The AQ. Lip/. 1683. p. 457. Homberg. Memoir. 
3 — & Phyſ. 1692. p. 74, and 80. Nnsventyd, P. 520, Hofman, Diſſert. Phyſ. Chem. 
P- 330. 
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quickſilver (a): but whence this acid ſhould proceed I am at a loſs to know, 
as alſo of what nature it is. Certainly, it ſuits neither with animals or ve- 
getables; perhaps, alum might be added in the preparation: for thus it may 
be obtained to advantage; and the acid ſpirit of alum is very like that of 
vitriol. On the other hand, it has appeared by experiments, that fowls 
feeding upon vegetables inclined to acidity, and drinking nothing but water, 
whilſt they were cooped up, and being afterwards calcined with an open 
fire, — with all their excrement, afforded fæces that contained nothing 


either of acid, or of an alcaline nature. If a ſpirit, highly ſaturated with vola- 


tile alcaline ſalt, be highly rectified, it becomes 3 but if afterwards long 
kept, it changes brown, and generally depoſites ſomething terreſtrial to the 
bottom and ſides of the veſſel. Let it be examined whether this is not that 
volatile earth, which riſes with the firſt ſpirit of putrefied urine, that tarniſhes 
the glaſs ſo as not to be got off again bat by the other ſubſequent ſpirit, 
which tho? ſcarcely ſaline, ſpontaneouſly diffolves it; of which Helmont treats 
ſo largely in his noble book of the ſtone, This deſerves to be thought of 
and tried, as being an eaſy thing that has its uſe. Certainly alcalies rather 


generate the ſtone ; but if the ſecond liquor, which is not alcaline, diſſolves 


the ſtone, then urine will contain both the matter of the ſtone, and its ſol- 
vent. Sea-falt, therefore, does not generate the ſtone, but rather reſolves it, 
and prevents it, as hindering, by its ſaltneſs, the tendency of the humours to 
an — nature and putrefaction. Whence Helmont conceives that vine- 
gar, ſea-ſalt, and ſulphur, were the great anti- peſtilential remedies of Hip- 


pocrates, being uſed along with fumigated wine: whence the adepts de- 
clare that nature has lodged abſolute perfection in ſalt. It does not how- 
ever commodiouſly diſſolve the ſtone formed in the urine, or the conere- 


tions of the gout. 


PROCETSOL 
The origin of ſal-ammoniac. 


1 HE preſent ſal- ammoniac comes to us in merchant-ſhips, chiefly 
from Egypt. It is almoſt tranſparent in the middle, having jong 

parallel ſhoots : it is black at the bottom, and formed into cakes, whic 

are flat at the top, ſpherical below, and conſiderably denſe and large; the 


of ſea-ſalt, but is much more penetrating : in the open air it ſoon ſpon- 
taneouſly runs wholly into a clear, faline ſolution ; it is a ſalt like that I 
obtained from ſoot, as mentioned under the eighty- ſixth proceſs ; ſo that 
the two would ſcarce be diſtinguiſhed. The preſent falammoniac is made 
of ten parts of the inſpiſſated urine of animals, chiefly of camels, which 
drink little, two parts of ſea- ſalt, and one part of the beſt wood- ſoot; all 
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(u) Sce Hunberg, Memoir. de Acad. 1706. p. 340. & Mem. de Math. & Plyſic. 1692. p. 80. 


6 28 
| again 


middle part, when examined pure, has ſcarce any odour ; it has the taſte 


which they boil in water, ſtain and dry, then ſublime in proper veſſels; 
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© again diſſolve, purify and coagulate; and in both theſe ways this ſalt ! 
© obtained (a). | 
The uſe. 


The origin of ſal· ammoniac is wonderful. The ancient cyrenarcal or am- 
moniacal falt was made from the urine of camels, plentifully diſcharged in 
the ſand, dried by the ſun, and afterwards ſublimed in the ſandy de- 
ſerts of Dia, where camels are chiefly uſed. Such a falt Mr. Tournefort 
preſented to Pomet, which differs greatly from our common ſalt (5) ; as 
ſeeming wholly animal. There is another ſort ſaid to be at this time pro- 
duced and collected in hot countries, near burning-mountains, which ſeems 
to proceed from ſoot (c); and from foot I have my ſelf made it. But the 
compound kind conſiſts of an animal, vegetable, and mineral ſubſtance unit- 
ed together; for urine of itſelf putrefies into an alcaline ſalt; but ſea-ſalt 
keeps this under, and curbs and turns it into fal-ammoniac : and the ſoot of 
burnt vegetables yields the ſame ſalt. It is no leſs wonderful in its virtue 
than its origin. If diſſolved in water, ſtrained, and inſpiſſated to a pellicule, 
it affords white ſubtile cryſtals Jike dew ; which being dried, and carefully 
preſerved from all moiſture, and afterwards mixed with water, cool it more 
in the inſtant of ſolution, than can be done by any other known means. It 
admirably preſerves all animal ſubſtances from putrefaction; and its ſolu- 
tion penetrates to the innermoſt parts thereof. It is chiefly opening, atte- 
nuating, diſſolving, reſolving, ſternutatory, diaphoretic, ſudorific, diuretic, 
and preſervative. 


PROCESS CI. 


Sal-ammoniac is neither acid nor alcaline. 


5 JT) ISSOLVE pure ſal-ammoniac in thrice its weight of fair water, 

filter the ſolution, heat it to a hundred degrees in a clean glaſs, and 
pour thereto, ſucceſſively, vinegar, ſpirit of nitre, and ſpirit of ſea-falt ; 
there thus ariſes no ſign of efferveſcence, nor is the liquor ſo much as 
troubled ; whence it appears that this ſalt is not alcaline upon theſe trials. 
Indeed, when oil of vitriol is poured to it, there ariſes a certain fume and 
motion; but this is owing to another property of the falt, which will be 
more commodiouſly explained hereafter, under the hundred and ſixth, and 
hundred and ſeventh, but particularly the hundred and forty-third proceſs; 
whilſt the oil of vitriol lays hold of the alcali of this ſalt, and renders its 
acid ſpirit, which is the ſpirit of ſea-falt, volatile. To another quantity 
of the ſame ſolution add fixed alcali, and this alſo cauſes no efferveſcence; 
but there immediately riſes a very pungent, voalatile odour, Hence it 
appears, that ſal· ammoniac is neither acid nor alcaline.“ 


, © 2a 2A 


(a) See Olaus Worm. Muſ. p. 20. and Cafius de Foffilibus. 
(5) See Pomet of drugs, and compare Pliny 31. 7. and Diaſcorid. 
(c) Hift. de Acad. 1703. 
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The uſe. 


Sal-ammoniac, therefore, agrees with the natural falt of the body, which 
neither makes an efferveſcence with acids nor alcalies ; but when mixed with 
fixed alcali, immediately ſends out a volatile part, with a very pungent 
odour : and that it does not a& either in the body, or elſewhere, by an 
acid or alcaline virtue, but by that of common falt rendered more penetrat- 
ing, appears from all its effects, eſpecially from hence, that when fal-am- 
moniac is mixed with ſpirit of nitre, or aqua fortis, it immediately gives 
them the power of diſſolving gold, or turns them into aqua regia, which 
nothing but common falt can do; and therefore in this ſenſe fal-ammoniac 


is a half-yolatile ſea- ſalt. 


PROCESS CIV: 


Sal-ammeontac ſublimed into flowers, 


DE DU CE falammoniac to fine 23 dry it thoroughly, put a 

pound thereof into an almoſt cylindrical Haſſian body, fit on a very 
* capacious head, lute the juncture with equal parts of clay and ſand wrought 
together, ſet it in a ſand furnace, ſo that the pipe of the alembie-head 
may ſtoop a little, in order to diſcharge the water, that may happen as 
* firſt to come over into the receiver, then bury the body in ſand almoſt up 
© to the lower rim of the head; give a fire firſt of a hundred and fifty de- 
© grees, till all the moiſture is raiſed, and come into the receiver; which 
© being now changed, raiſe the fire ſo long by degrees, till the glaſs-head 
begins to be darkened with a kind of ſnowy matter, and continue the 
* ſame degree of heat for eight or ten hours without ſlackening; now let all 
* cool, take away the ſand, and carefully remove the body with its head, 
* without ſhaking, for fear the falt, raiſed into the head, ſhould fall out. 
Then place them both horizontally upon a table, and with a knife take 
* off the luting ; and whilſt both the body and head remain in this poſition, 
* gently wipe away the duſt, ſand, and remains of the luting; the head, 
now ſeparated, will be found full of a light ſnow- white ſalt, ſublimed by 
the operation. Take all the ſalt out, and put it into a dry, hot, wide- 
* mouthed glaſs. There will alſo be found towards the upper part of the 
© earthen body, a white, thick, denſe and compact cruſt of the ſame falt, 
© that here remains fixed, without riſing into the head; this, being ſeparated 
with a knife, is to be put into another glaſs apart: then gently invert the 


body upon a clean paper, and there will fall out a large quantity of the 
former ſnowy flowers, made to fall back by the motion of the veſſels. If 
theſe are perfectly pure, they may be added to the former. At the bot- 
tom of the body there remain a ſmall quantity of black, faline, feculent 
matter, of no great uſe, which may be got out by ſhaking the veſſel ; 


it is bitter, black, and foul. The former part, being kept ſeparate, is called 


the flowers of ſal- ammoniac, or the white eagle of the philoſophers, that 


carries Canimede up to Fove : the ather ſalt, which tuck to the other part 
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< of the body, is a ſublimed fal-ammoniac. If the flowers, or ſublimed alt, 
be diſſolved in water, they produce coldneſs, as we above obſerved. If any 
acids be mixed with the heated ſolution, no efferveſcence ariſes, except 


«< with oil of vitriol, as was obſerved of the falt in the preceding proceſs, 
It makes no efferveſcence with fixed alcali, yet immediately raiſes the ſame 
vapour as was before deſcribed z but when the ſublimation of the al. 
< ammoniac is often repeated, it gradually begins to riſe with more difficul. 
« ty, and at length becomes almoſt fixed, tho? it {till retains its former na- 
ture.“ | 


The uſe. 
This ſalt is of the nature of ſea- ſalt, and half volatile; for tho? it will not 


aſcend with the heat of boiling water, yet it is not ſo fixed as ſea-falt, When 


thus purified, it loſes the 3 which is in ſome meaſure found in 
common ſal- ammoniac. This ſalt does not grow alcaline by ſublimation; in 
which reſpect it differs from the ſalt of urine, as ſtill remaining what it was, 
tho* more purified, It has this wonderful property, that by thus riſing 
dry in a cloſe veſſel, it carries up with it almoſt all animal, vegetable, and 
mineral ſubſtances, and ftrangely ſubtilizes them in the ſublimation z whence 
it has been called the peſtle of the chemiſts ; as thoſe bodies could ſcarce 
be ſo ſubtilized by any other means. But if often ſublimed with fal-ammo- 
niac, they are thus at length fixed therewith : and in this method excellent 
medicines are often prepared; as we ſee by the example of Paracelſus in col- 
cothar well waſhed in water, then ground with ſulphur, and ſublimed with 
this ſalt. 
PROCESS CV. 


Sal-ammoniac, with quick-lime, affords a fiery ſpirit, like that of th: 
ninety-ſeventh proceſs. 


oO P UT well dried flowers of fal-ammoniac into a glaſs body made hot, 

pour thereon an equal quantity of quick-lime, ſuddenly reduced 
to fine powder, in a hot and dry iron mortar, ſo that the flowers of al- 
* ammoniac may be well covered therewith. Immediately clap on a dry 
* alembic-head to prevent all evaporation ; for at the inſtant theſe two bo- 
dies touch each other, tho? they were before at reſt and inodorous, there 
b ariſes, perhaps, the moſt pungent and violent vapour hitherto known. In 
© theſe two refers it certainly far exceeds the ſpirit obtained, by the ſame 
means, from urine, in the ninety-ſeventh proceſs. After the head, there- 
fore, is well luted on, diſtil, with a ſand-heat, into a proper receiver; a 
very ſmall quantity of liquor will thus be obtained, but it is the moſt vo- 
latile and ſharp of all that are known, yet not alcaline. And now if the 
© fire be urged, the fal-ammoniac does not ſublime, but remains fixed in 
with the quick-lime ;z and if put into a crucible, and melted with a very 
* ſtrong fire, it ſtill remains fixed, and when cooled and well dried, it thus 
< affords a light like phoſphorus, if broke in the dark (a). 


(#) See Hiſſor. Academ. Royal. du Hamel. p. 305, 306, 307, 408. 
s 2, Reduce 
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© 2, Reduce pure ſal-ammomac to powder, diflolve it in thrice its : 
© tity of fair water; then put into a large glaſs-body, a little heated, thrice 
© the quantity of quick-hme, in reſpe& of the fal-ammaniac, pour the ſolu- 
tion thereto, inſtantly clap on the head, directly 4 with a thick luting 
of linſeed-meal, and apply a very capacious recetyer, joined with the fame 
luting; a heat and violent ebullition will now ſuddenly begin to riſe, 
yielding a ſpirit fo forcible as to burſt the veſſels, if the luting was not to 
give way, thro' which the ſpirit flows like blaſts of wind, and diffuſes an 
© odour all round; at the ſame time there ſuddenly comes over a large 
quantity of liquor into the receiver. As foon as the ſpontaneous heat of 
6 the mixture ceafes, lute the junctures ſtronger, apply a little fire, and 
gradually diſtil to drynefs, Let the ſpirit that comes over be directly put 
up in a glaſs to be cloſe - ſtopped, and kept under the title of the ſpirit of 
* fal-ammoniac with quick- lime. 04-4 

© 3. There now remains at the bottom a ſtrange and new kind of body, 
* which when dried at a ſtrong fire, appears fomewhat glaſſy; but it gra- 
« dually ſwells in the air, tho' it does not run like fal-ammoniac, but re- 


ſolves into ſandy grains, as the excellent Mr. Homberg has obſerved (a) * 


The uſe. 


We have hence a new agreement betwixt the proper ſalt of the human 
body, and ſal- ammoniac; here is a liquor produced from dry bodies; a highly 
odorous matter from what was inodorous, and affecting the organs more ſtrong- 
ly than any other known thing. We here ſee ſpirits produced, which are ex- 
tremely moveable, as it were ſpontaneouſly, in the higheſt degree of cold 
and theſe ſpirits, tho* exceeding ſharp, and almoſt as acrimonious as fire, yet 
are not alcaline. This ſpirit, however, floating thro” the air, and meeting 
with the volatile ſpirit of nitre, affords white fumes. We have here a new 
ſpecies of phoſphorus, and an inſtance of ſal-ammoniac rendered in ſome 
meaſure fixed, 


| PROCKSS CFE 
Sal-ammoniac, diſtilled with fixed alcali, affords an alcaline ſpirit, and 


a volatile alcaline ſalt. 


1. PUT ten ounces of the dry flowers of ſal- ammoniac into a glaſs re- 

« tort, add thereto three ounces of dry falt of tartar, reduced to 
* powder, ſhake and mix them well together; there immediately ariſes an ex- 
* tremely ſharp and alcaline vapour; therefore, inſtantly apply a large glaſs 
receiver, and ſublime in a ſand- furnace by degrees, giving at length a vio- 
ent fire. A white, pure, volatile, alcaline ſalt will thus riſe, which ſoon 
* ſpontaneouſly flies away into the open air, from the veſſel it is contained 
in, and nearly thro? all ſtoppers, except thoſe of glaſs : it makes a violent 
efferveſcence with all acids, and concretes with them into a neutral falt, 
according to the nature of the acid: it can ſcarce be employed, or con- 
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« fined, on account of its extreme volatility; and is difficult to take out of 
« the receiver in this ſolid form. A fixed ſalt remains at the bottom of the 
« retort, which cannot be ſublimed by the ſtrongeſt fire. 

© 2, Or to the fame flowers add three ounces of the ſalt of tartar, and 
© nine ounces of water; mix them, and diſtil into a receiver exactly luted on, 
© with various degrees of fire. A moiſt, flatulent vapour will preſently riſe, 
© which directly congeals on the ſides of the receiver into a ſolid ſalt, and 
continues to do this eyery moment, till the chief part of this ſalt being come 
© over, it begins to * by the riſing of a leſs volatile and more aqueous 
© liquor. Therefore, change the receiver, and urge the fire till the ſalt re- 
mains dry at the bottom, then by well ſhaking the former receiver, mix 
© the ſalt with the liquor, till it breaks, and becomes almoſt diſſolved; then 
pour it into a clean glaſs, the mouth whereof is exactly fitted with a glaſs- 
c — 2 A ſalt will fall to the bottom, and a fluid liquor float above, which 
is a true and ſtrong volatile, alcaline ſpirit; but when no alcaline ſalt re- 
© mains in a ſolid form under the liquor, the ſpirit is not rich, but aqueous, 
and unfit for many experiments. At the bottom of the retort there re- 
© mains a fixed ſalt, exactly like that in the preceding proceſs.” 


The uſe. 


The ſal-ammoniac, in this operation, is by its own nature, and by means 
of fire, divided into two very different ſaline parts, immediately upon touch- 
ing fixed alcali. The firſt of theſe parts we ſhall here conſider, and the ſe- 
cond in the following proceſs. The firſt, therefore, conſtitutes an extreme- 
ly ſharp, alcaline, fiery, volatile, pure falt, as any that can poſſibly be ob- 
tained by art, and at the ſame time the moſt ſimple ; ſo as to be held for 
the ſtandard of volatile alcali, under which the other kinds may be reduced, 
and accordingly diſtinguiſhed. The true alcaline ſpirit of ſal-ammoniac is 
therefore a water, impregnated with as much pure alcaline ſalt, as it can diſ- 
ſolve, and with this likewiſe all the other alcaline volatile ſpirits may be 
compared; and, indeed, all other volatile alcaline ſalts and ſpirits are 
never ſo pure and genuine as theſe, but conſtantly infected by ſome oil, 
which occaſions them to act very differently; but in this property alſo ſal- 
ammoniac agrees with the ſalt of urine, as appears by the ninety-fixth pro- 
ceſs; for the preſent ſalt and ſpirit inſtantly make a violent efferveſcence 
with all acids. If the glaſs, containing either this ſalt or ſpirit, ſtand open 
near another filled with the ſtrong acid ſpirit of nitre, there immediately ariſes 
2 conſiderable efferveſcence in the air, proceeding from the volatile acid and 
alcali meeting therein. If this ſalt be applied to the warm. ſkin, and kept 
cloſe to it by a plaiſter, to prevent its exhaling, it preſently burns the part 
with intolerable pain, and with a violent inflammation turns it to a black 
gangrene, ſo that there is ſcarce a more ſudden poiſon. Whence it ſhould 
{cem imprudent ta direct the uſe of theſe ſalts or ſpirits in the way of ſmell- 
ing-bottles, for fear of corroding and inflaming the olfactory nerves, the 
membrane that lines the noſtrils, and the tender veſicles of the lungs, Both 
this ſalt and ſpirit are rendered ſtill more fiery by ſubliming them afreſh 


from pure, dry, fixed alcali. 
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PROCESS cyn. 
The fixed ſalt remaining in the preceding proceſs, examined. 


c T O the ſalt remaining at the bottom of the retort, in the preceding 
c 


proceſs, pour as much warm rain water as may wholly diffolve it, 
then filter the liquor, inſpiſſate it, and reduce it to cryſtals, till almoſt the 
* whole quantity is thus prepared : by this means there will be obtained a 
« falt, which in its taſte, its cubical cryſtals, and power of diſſolving, re- 
© ſembles common falt ; and if put into a covered crucible, and decrepitated, 
and calcined for ſome time, then diſſolved and coagulated, a pure falt will 
be obtained, which taken in the quantity of a drachm, two hours before 
the fit of an intermittent is expected, (the body at the ſame time being 
kept warm) often cures the fever. Whence it is called the febrifuge ſalt 


of Syſuius. 
The uſe. 


This is the other ſaline and fixed part of the preceding proceſs, ariſing 
from a mixture of fixed alcali and fal-ammoniac, agitated by the fire; it is 
neither acid, nor alcaline, but a compound neutral falt, tho not ammoniacal, 
but fixed. Sal-ammoniac is made from the yolatile alcali of urine, the vola- 
tile vegetable alcali of foot, and of ſea-falt; ſo that here the fixed alcali, 
being ſtrongly attractive of acid, draws to itſelf the acid of the ſea- ſalt, and 
ſeparates it from the volatile, animal alcali or that of foot. Whence the acid 
of the falt returns with the fixed alcali into a fixed fea-falt; and the volatile 
alcali of the fal-ammoniac, now ſet free from its fixed falt, becomes perfectly 
volatile, and when collected together, affords a pure alcali ; and when ſatu- 
rated with the acid ſpirit of ſea- ſalt, it makes regenerated ſal· ammoniac, as 
will appear in the hundred and foxty-ſeventh proceſs. 


PROCESS CVUL 


A ſaline ſpirit produced by mixing the ftron oft volatile alcaline ſal, 
or pure alcaline ſpirit, with the ſtrongeſi ſpirit of vinegar. 


f 3 O a quantity of pure volatile, alcaline ſalt, or ſpirit, contained in a 

large glaſs, pour at ſeveral times a proportion of the ſtrongeſt 4 
* rit of vinegar, ſhake and mix them well together, till no more effer 
* veſcence ariſes; warm the whole, then add more of the falt or ſpi- 
* rit, and if now no farther ebullition appears, the point of ſaturation is 
obtained: and if the operation be rightly performed, the liquor prepared 
by this mixture of a volatile alcali, and acid, will be ſaline, tho? not eaſily 


* reducible to a ſolid falt, but affording a very penetrating medicine,” 
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8 The uſe, 

This liquor is not only the moſt penetrating of all thoſe applied to the 
body, but has its effect without any corroſion, and at the ſame time, by its 
preſervative faline virtue, admirably prevents the putrefaction of the juices; 
ſo that, perhaps, a more noble aperitive, attenuating, diaphoretic, diuretic, 
and ſudorific remedy is not known, When externally applied, in the way 
of fomentation, it is highly diſcutient and reſolvent, and eminently ſervice- 


able in all diſeaſes of the eyes, where any darkneſs appears in the cornea, 


or aqueous humour of the eye, Deng properly applied as a collyrium. Per- 
haps, this is the moſt ſubtile of all compound neutral falts, and may not 
improperly be called ammoniac. 


PROCESS CIX. 


The white of new laid eggs ſhewn to be neither acid, alcaline, nor 
ſhrrituous. 


c P T the whites of ſeveral eggs, carefully ſeparated from the yolks, 
* ſhells, and films, into different glaſſes, and to each of them drop 
different acids; ſhake and mix them; no fign of ebullition will appear. 
Set theſe glaſſes afide, and in two others put two freſh portions of white, 
and intimately mix with one a fixed alcaline falt ; = with the other, a 
volatile alcaline ſalt; they will neither afford any fign of efferveſcence: 
but if half an ounce of the white of egg be contained in a tall cylindrical 
veſſel, along with two drachms of the ſpirit of nitre ; and in another veſ- 
ſel, half an ounce of white of egg, with four drachms of oil of tartar per 
deliquium, both of them heated to ninety-two degrees ; and the white with 
the alcali be once poured into that with the acid, there riſes a violent 
ebullition and rarefaction, tho' almoſt without c ing colour ; and when 
the efferveſcence is over, they immediately ſhrink into the narrow ſpace 
they poſſeſſed before. But if the recent white of egg be diftilled with a 
fire of a hundred degrees, it affords only an inſipid water, that contains 
* no inflammable ſpirit. If the white be applied to the naked eye or a naked 
© nerve, it excites not the leaſt ſenſation X pain; it has ſcarce any ſmell, or 
* taſte, and to the touch appears viſcous, and no way piercing.“ 


The uſe. 


Hence there is no alcah, or acid, or a mixture of the two contained in 
recent white of eggs; and tho? it appears fo unactive a thing, yet it is 2 
truly animal liquor, that with ninety-three degrees of heat, in the ſpace «i 
one and twenty days, gives growth to the chick in the egg, from a little 
ſpeck, ſcarce weighing the hundredth part of a grain, into a perfe& animal 
body weighing an ounce, or more. Hence we know that this liquor 1s 
difterent from all others; as by the requiſite cauſes there may be produced 
from it fibres, membranes, veſſels, viſcera, muſcles, bones, cartilages, ten- 
dons, ligaments, Leaks, claws, feathers, and all the Juices XE in 7 
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veſſels; and yet this fluid is mild, ſluggiſh, without acid, without alcali, without 
ſpirit, and without any requiſite for making an efferveſcence. Indeed, if there 
was the leaſt efferveſcence therein, the egg would directly burſt. Such, 
therefore, is the matter of the whole ſtructure of the chick; which ſhews us 
from what a viſcous and inactive ſubſtance, all the ſolid and fluid parts of its 
body is formed: yet this very matter is rendered unfit for producing a chick 
with a greater degree of heat. It can ſcare endure a hundred degrees to ad- 
vantage; and with a much leſs heat it would never produce a chick; for 
leſs than forty degrees will not fuffice for that purpoſe ; but with a middle 
heat, directed betwixt eighty and a hundred degrees, the wonderful viſcoſity 
of this ſubſtance is attenuated, ſo as in great meaſure to exhale thro* the 
ſhell, and its two membranes z whilſt the yolk, the ſpecks, and nutrimental 
bag remain behind; for the yolk is the placenta of the chick, and not con- 
ſumed in the nouriſhment thereof. But Malpighi has ſhewn that this white 
is not of the ſame fluid nature throughout, as the ſerum of the blood is, 
whilft flowing thro* the veſſels, but a compound ſtructure of numerous 
membranous „filled and extended with their proper liquor, almoſt in 
the fame manner as we ſee in the vitrious humour of the eye : and hence 
ſeem to 22 thoſe waves concentrical to the little nutrimental bag, by 


means whereof the nutritious juice is gradually attenuated, and ſtrained into 
the amnion of the chick. | 


PROCESS CX. 
The white of egg hardened into a ſolid maſs, by the beat of boiling 


Water. 


. HE white of an entire egg, being kept in a warmth of eight 
degrees, ſoon loſes its tenacity and thickneſs, and becomes ſo 


© ſubtile, as to perſpire at the obtuſe end of the egg, thro” the ſkins there: 


© placed, ſo as to depreſs and feparate them from the hollow part of the 
© ſhell towards the yolk, and thus leave a confiderable cavity. The re- 
© maining part of the white is diſſolved, becomes thin and ichorous, and no 
0 ran, 5.4 wh with the heat of boiling water, but becomes fetid, putrid, 
highly ſharp, and deſtructive to the vital ſtructure of the chick. 2. The 
recent white, being put into water, heated to a hundred and fifty degrees, 
© loſes its tranſparency, becomes white, opake, and hardens into a denſe 
© maſs, that may be cut with the knife; and if a little of this white be 
* dropped into boiling water, contained in a glaſs urinal, it is preſently 
* coagulated, amidſt the motion of the boiling water. In like manner, a 
© whole egg is alſo coagulated. Whence it appears, that this coagulation does: 
not happen thro” a loſs of the fluid parts diffipated by the heat, but by 
© the true action of the fire applied in ſuch a degree; becauſe this happens: 
even in the midſt of water; and if fome of the white were to be mixed in 
with cold water; it would immediately come together, and ſeparate from 
the water, upon boiling. 3. When the white is boiled hard in a whole 
* egg, then taken from the ſhell, and ſeparated from the ſkins, the ſpeck, the: 


+ yolk, 
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© yolk, and the nutrimental bag, and put into a glazed diſh, it ually 
„begins, as it were, to ſweat, and to reſolve into a ſubtile fluid, which 


© appears aqueous, yet is a very penetrating menſtruum that excellently 
8 difiolves — and other bodies hard of ſolution. 


The uſe. | 


This experiment ſhews us the heat required in that matter whereof all 
the parts of an animal may ſoon be formed; and we ſee that it diſſolves 
with one certain degree of heat, but coagulates with a greater : and again, 
that a leſs diſſolves it after coagulation, The whole, therefore, is owing to 
a determined degree of heat, without which nothing can here proceed well. 
And it will again appear, under the hundred and twelfth proceſs, that a 
greater heat than of two hundred and twenty-four degrees will diſſolve and 
attenuate what was coagulated by a heat of two hundred and twelve degrees, 
Hence, therefore, we are admoniſhed to pronounce with caution, concerning 
the diſſolving and coagulating power of heat, with reſpect to the nutrimen- 
tal juices of animal bodies; or as to that heat, which may thin them, putre- 
fy, inſpiſſate, or reſolve them into their parts. 


PROCESS. CXL 
The white of eggs examined with alcohol. 


8 P UT the yolk of an egg into a glaſs, and gently pon thereto a quan- 

tity of alcohol, ſo that it may run down the ſides of the veſſel to 
* come at the white; this ſhould purpoſely be done to ſhew that the ſur- 
face thereof immediately coagulates upon touching the alcohol, whilſt 
the lower part ſtill remains fluid and tranſparent. Then the two being 
« gently ſhook together, it will appear, that wherever the alcohol touches 
the white, the white will there be coagulated; and when they are entirely 
mixed together, the whole white will thus be concreted. If the alcohol 
be previouſly heated, the effect will the ſooner be obtained, as alſo the 
more briſkly they are mixed together; for heat and motion increaſe this 


coagulation. 
The uſe. 


* 


Hence again, it appears, that pure, inflammable, vegetable ſpirits will 
immediately coagulate the nutrimental matter of the chick, and inſtantly 
render it unfit to perform its offices. This addition of alcohol, however, 
prevents the white from putrefying; and hence we ſee how greatly the nu- 
trimental matter of animals tends to coagulation; and what unexpected pro- 
perties may attend too great a purification of certain things. Wine will mix 
with the white of egg; but the alcohol, afforded by wine, coagulates there- 
with, tho? not if largely diluted with water. 


PROCESS 
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PROCESS 
The recent white of eggs analyſed by diſtillation. 


1. B I L whole eggs in water till they become hard, then ſeparate 
their whites, and chop them ſmall ; put them into a glaſs-body 

fitted with a proper head and receiver, ſet the whole body in a water-bath, 
and work with ſucceflive degrees of fire, ſo as at length to make the water 
boil ſtrongly ; there ap no veins, like thoſe of ſpirits, but only a 
ſimple water like dewy drops, and of this there is an incredible quantity, 
even above nine tenths, Continue working thus till no more liquor will 
riſe with the heat of boiling water; the liquor, ſo obtained, manifeſts no 
ſign of oil, falt, or ſpirit; it is pellucid and infipid, excepting that it proves 
ſomewhat bitter towards the end; it is almoſt ſcentleſs, only a little em- 
pyreumatical at laſt : however examined, it affords no ſigns of its being 
either alcaline or acid: I have collected ſeveral pints of this water. There 
remains at the bottom of the body a very little quantity of matter, in pro- 
rtion to the former; being only ſome little fragments ſhrunk to a very 
all compaſs. Theſe are of a very yellow colour, eſpecially where they 


touched the glaſs, and yet tranſparent almoſt like coloured glaſs. When 


they are taken out, they prove light, hard, perfectly brittle, and ſnap with 
noiſe ; they ſmell Bad a empyreumatical, and taſte a little bitter, on 
account of the fire ; but are neither acid nor alcaline : and this is the firſt 
analyſis. 

© 2, Put theſe remaining fragments into a glaſs retort, ſo that two thirds 
thereof may remain empty; ſet the retort in a ſand- furnace, lute on a ca- 
pacious receiver, lute the juncture, and diſtil with oy 54 of fire, ending 
with the fire of ſuppreſſion. There riſes an oily ſpirit, that runs with 
veins, and at the ſame time a volatile ſalt ſticks, in a ſolid form, to all the 
ſides of the receiver: the quantity of this ſalt is large in proportion to the 
dry fragments, but ſmall in proportion to the original white. At laſt 
there aſcends a black, groſs, = pitchy oil, befides the 1 — gold-colour'd 
one, mixed with the former matters; when this is brought over with 
the utmoſt force of fire, the earth remaining in the bottom, cloſely united 
with its highly tenacious. oil, rarifies and ſwells up to the neck of the re- 
tort ; and if the retort were too full, often comes into the neck, blocks it 
up, and ſometimes burſts it in a dangerous manner. The operation muſt 
be continued till nothing more comes over. The firſt ſpirit is oily, and 


in every reſpect ſtrongly alcaline; as appears by the violent efferveſcenoe 


it makes with acids: it reſolves by rectification into a volatile, alcaline falt 
and oil, and a fetid, indolent water. The laſt oil is ſharp, cauſtic, and 


highly fetid ; the black earth, remaining in the retort, is ſhining, light, 


porous, and brittle, being alſo empyreumatic and hitter, on account 
the laſt oil; if it be burnt in an open fire, it affords a little white, infipids 
inodorous fixed earth, that. makes a very fine powder, but yields ſcarce any 
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The uſe, 


The white of eggs, therefore, copiouſly abounds with water, but containg 
no alcali, that can be raiſed with two hundred and twelve deprees of heat ; 
ſo that the matter, which with a ſtronger fire turns into volatile alcali, is not 
by this leſs degree difpoſed either to volatility, or an alcaline nature, and 
therefore contains no volatile falt z becauſe we call that volatile ſalt in che- 
miſtry, which is more volatile than water, and riſes with a much leſs degree 
of heat. It contains no inflammable ſpirit, which can be raiſed by the 
heat of boiling water; it contains no oil which can be ſeparated by this 
degree of heat. Even the remainder, when the water is ſeparated, is ſtill 
ſo little changed by ſo great a force of fire, as to manifeſt no ſalt; 
whence with ſuch a heat, the fluid part being driven off, it ſpontaneouſly 
acquires the form of brittle glaſs. Hence we underſtand, that the volatile 
falt obtained from the white of egg, is not a natural, but created ſubſtance ; 
for after this volatile ſalt is ſeparated from the remaining matter, by the fire, 
it is volatile with fixty degrees of heat; tho! it could not be obtained before 
therefrom, by three hundred. Whence this volatility 1s not natural to the 
ſalt of the white, but produced by the fire: and the fame ſeems true of its 
alcaline diſpoſition. Hence alſo we learn, that the oil adheres tenaciouſſy 
to the more fixed part of the white; that the water is eafily ſeparated 
from it; but that the animal coal will never let go its oil in a cloſe veſ- 
fe], or without the aſſiſtance of the open air. Thefs are the notions we 
ought to have concerning the white of eggs, from whence all things after- 
wards proceed. Certainly theſe particulars are very different from what 1s 
uſually delivered of the chemical principles drawn from animal ſubjects, 
But what idea we ſhould form of the ſaline matter pre-exiſting in the white 
of the 9 7 before it is committed to diſtillation, I know not; as being no 
way manifeſt to the ſenſes. Thus much we are ſure of, that from this in- 
dolent, inſipid, and tenacious matter, the action of the fire alone may ſoon 
produce ſharp, fiery and cauſtic matters, both ſaline, alcaline, and oily. But 
upon mixing all theſe together again, they will not recompoſe the ſame mild 
and viſcous matter: and the natural heat, without a previous putrefaction, 
does not generate alcali in the body, 


PROCESS CXIIL 
Recent white of eggs putrefied. 


0 1* ſound eggs, or their whites, be kept in ſeventy degrees of heat, or 
* more, they in a few days begin to reſolve, grow thin, fetid, and 

* putrefy: as alſo, if the eggs are whole, to grow empty at their obtuſe 
* end; and if now boiled in water, they do not grow hard, but remain 
* fluid; and this change happens much ſooner in eggs laid with, than with- 
out the aſſiſtance of the cock: in the latter kind, the greateſt part of the 
© corrupted moiſture would exhale 3 whence the whole ſhell is at length al- 
* moſt filled only with wind or air. If an egg, or the white, be kept longer 
3 n in 
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© in this degree of heat, at length almoſt all its parts will ſtrangely pu- 


« trefy, turn alcaline, make an efferveſcence with acids, afford an alcaline 
« ſpirit, and an alcaline ſalt for the firſt thing in diſtillation, perfectly like 
« putrefied urine, as we ſaw in the hundredth proceſs. But the white, thus 
« putrefied, becomes almoſt totally volatile in the open air, and exhales as 
it putrefies ; leaving at length ſcarce any thing more than a few thin ſkins 
behind: but no acid is ever here produced. 


The uſe. 


A ſmall quantity of an egg, putrefied till it acquires this alcaline nature, 
has ſtrange effects, if received into an healthy body; as there creating reach- 
ings, vomiting, anxiety, ſhivering, a looſeneſs, gripings, heat, inflammation 
of the bile, a fever, and thirſt, And merely by its putrid exhalation it 
occaſions ſhiverings, reachings, and dizzineſs ; and ſtrangely diſſolves down 
the juices of the body, like a peſtilential poiſon, And this, we ſee, is the 
nature of that matter which is immediately changeable into the form and 
ſubſtance of all the parts of an animal body: reſt, and ſuch a degree of heat 
produce theſe alterations. And hence we ſee the ſpontaneous tendency of 
this matter to corruption and change; yet what ſeems highly wonderful, a 
prolific egg kept in a ſtove-room, heated to ninety-two degrees, diſtributes 
the parts, ſo attenuated and altered by that heat, in nouriſhing, augment- 
ing, and perfecting the chick, in one and twenty days; and yet this chick 
contains nothing alcaline, fetid, or putrid. Phyficians may here obſerve a 
wonderful change of things by ſuch a heat, and reſt ; what was thick be- 
comes thin; what was tenacious reſolves; what was inodorous becomes fetid ; 
what was inſipid becomes nauſeous, and of an abominably corrupted taſte ; 
what was mild becomes cauſtic ; what was neutral becomes alcaline; and the 
ſweet latent oil becomes highly putrefied and loathſome. Let theſe pirti- 
culars be compared with thoſe obſerved by Malpigbi, lin his treatiſe de ovo in- 
cubato, and they will be found ſurpriſing. I have endeavoured to perform 
theſe experiments chiefly upon the white of eggs, ſeparated from the other 
parts, becauſe the white is the only matter deftined to feed the chick ; the 
reſt only ſerving to change this, and diſtribute it for the perfecting of the chick. 


PROCESS MV. 


Recent ſerum of” human blood, ſhewn to be neither acid nor alcaline. 


3 7 W HEN blood is drawn from a wide orifice, made in the vein of an 

healthy perſon, before eating in the morning, into a clean veſ- 
* ſel, and ſuffered directly to reſt, it ſoon ſeparates into two parts, vix. a 
ſolid concreted cake, and a yellow thin liquid ſerum, which continually 
increaſes upon the ſame maſs, if ſuffered to reſt long. Separate this ſe- 
rum as carefully as poſſible from all the red part, and put it into a clean 
veſſel. If the ſtrongeſt vinegar be added to one portion hereof, no effer- 


veſcence ariſes ; add ſpirit of ſalt to a ſecond, ſpirit of nitre to a third, and 
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oil of vitriol to a fourth; and in none of theſe caſes will any figns of effer. 
© yeſcence appear. 
2. In two other veſſels put two portions of the ſame ſerum, and with 
one of them mix fixed alcali, with the other the volatile kind, and 
thus alſo they make no conflict, nor give any ſign of a ſaline efferveſeence. 

g. If now the ſerum, mixed with fixed alcali, be poured to that mixed 
© with ſpirit of ſalt, a violent efferveſcence preſently ariſes, ſo as to make 
the whole poſſeſs above ten times the ſpace it occupied before; thus oc- 
© caſioning a much greater ebullitton than that of milk over the fire, and 
< this even in the cold. 

© 4. This ſerum has a mild but latent ſaline taſte, an ungrateful odour, 
but no way ſharp or briſk ; if a drop of it be let fall warm into the eye, it 
gives no pain, but is reckoned an immediate aſſwager in inflammations and 


* wounds of the eyes; and when applied to the nerves, laid bare by wounds 
© or ulcers, it is ſcarce felt.” 


The uſe. - 

1. I have frequently obſerved the blood of healthy perſons, as it has run 
from the vein in bleeding, ſtarted from the arteries in wounds, flowing 
from the noſe in hæmorrhages, coughed up from the lungs upon the burſting 
of an artery; and again in dogs, ſheep, oxen, and other creatures, upon being 
wounded or killed. I have alſo obſerved the blood ruſhing violently from 
the veins of perſons that were blooded in burning fevers, phrenfies, or the like; 
but upon examining it carefully, at the very inſtant it was received into a 
veſſel, from the living body, I never found the leaſt ſign of any ebullition, 
efferveſcence, fermentation, inteſtine motion, or rarefaction; tho' it was a 
little before violently agitated by fo rapid a motion in the veſſels of the 
body. Upon making theſe experiments, with care, ſome years ago, I at 
length changed the opinion I had imbibed from the reading of chemical 
books, eſpecially thoſe of Sylvius,, for I certainly found that the ſenſes 
could not diſcover any acid or alcaline principles in the blood, ſo as that 
theſe ſhould be able to produce viſible effects upon their mixture; ſuch 
as ebullitions, efferveſcences, fermentation, inteſtine motions, or rarefactions; 
and hence concluded that they are not in the body ; becauſe, otherwiſe, they 
muſt appear at the inſtant the blood is diſcharged. If it be ſaid they are 
there, but in ſo mild and gentle a manner as not to appear, I only aſk how 
this can be proved. Certainly, thus much is plain, that if theſe oppoſite 
chemical ſalts do reſide in the blood after ſuch an indolent manner, = 
muſt be ſo weak as to produce no ſenſible effect, and therefore it is not fate 
to explain any ſenſible effect by ſuppoſing them. 

2. The blood of a healthy perſon, left to itſelf, may be rather eſteemed a 
ſolid than a fluid; and yet the ſolid thence produced again ſpontaneouſly 
reſolves into a liquid: this is a ſtrange thing but certain. If drawn upon 
an empty ſtomach, it ſeparates ſpontaneouſly, not as milk into cream, and 
a more wheyiſh part, but into a concreted maſs, and a liquor : the liquor of 
itſelf is yellow, and the red concreted maſs purple, where it touches the 
air, bat black in the middle of the maſs, where the air cannot das ; 

2 ut 
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but it gradually loſes its redneſs in the air, and grows yellow, like the ſe- 


rum. There is no acid nor alcali, found either in the ſerum, or any other 
part, that when mixed with its ſuppoſed oppoſite ſhews any ſigns of effer- 
veſcence; but they reſt as quietly together in this reſpe&, as water does with 
water. 

3. Hence it appears the diſpoſition of the human blood is ſuch, that 
if acid and alcaline falts were at once to meet in it, they would inſtantly 
cauſe ſuch an expanſion, that the ranfied maſs would ſwell into at leaſt ten 
times its former ſpace, and, immediately after this ſudden expanſion ceaſed, 
fall down again, and return to the former bulk: which is an operation 
abſolutely repugnant to the nature of the body, and the uniform continuance 
of health and life. 

4. This ſerum contains all the matter which circulates thro? the veſſels of 
the body, except the red part, and therefore holds whatever afterwards ar- 
rives at any veſſel, whether great or ſmall ; that is, contains the nutrimental 
matter for ſupplying all the parts requiring growth, or repair; and conſe- 
quently, the matter of the whole body, both ſolid and fluid. Hence ap- 
pears the excellent uſe of this experiment in all caſes relating to the body; 
and thus we hope, that chemiſtry may rectify thoſe errors Rm it had 
infected phyſic and philoſophy. This ſerum is mild, indolent, and forms all 
the parts of the body, exactly like the white of eggs; for as all the parts of a 


chick proceed from the white of the egg, ſo do all the parts of the human 
body proceed from the ſerum, 


PROCESS CXV. 
| The ſerum of the blood putrefied by digeſtion. 


| 6 yy the ſerum of the blood be ſet in a tall open glaſs, with a heat of 
« ſeventy degres, it will ſoon begin to grow thin, and continue to do 

© ſoevery hour, ſo as in three or four days to become liquid, and ſanious, 
* fetid and cadaverous; and inſtead of the infipid and almoſt ſcentleſs thing 
it was, to acquire a rancid, ſharp, and abominably corrupt taſte and ſmell. 

, * And if kept thus a few days longer, it becomes alcaline, putnd, intolera- 
ble to the ſenſes, and manifeſts an acquired alcaline nature, by making 

© an efferveſcence with acids. If it be now diftilled, it affords a volatile, 


* alcaline ſalt for the firſt thing, exactly as the white of eggs treated in the 
7 * ſame manner, according to the hundred and thirteenth proceſs. 

. The uſe. 

4 The ſerum, therefore, as examined by the ſenſes, grows ſpontaneouſly 
y thinner by reſt, and a determinate heat; and, therefore, when ſtagnating in 
n the obſtructed veſſels of an unhealthy perſon, it often ſpontaneouſly reſolves 
1 with a gentle warmth and time, ſo as to open the parts that were before 
af 7 obſtructed. Hence in acute inflammatory diſtempers, if the heat of the 
he body be reduced to mediocrity, the fluids, that were coagulated, may be ren- 
e; dered fluid again, in a certain number of days, as we often find in the prac- 
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tice of phyſic. The ſerum never turns acid by the change it undergoes 
in this experiment, whatever ſome eminent artiſts may have wrote to the 
contrary, but always putrefies without —_— any other change: no ſigns 
of fermentation here ever appear, even tho' all the means for promoting it 
were uſed, but only a determinate putrefaction. It is true, that putrefied 
bodies rarify and produce elaſtic fugitive air, but not the fermenting ſpiri- 
tuous kind. Neither are inflammable ſpirits generated in this putrefaction, 
as by fermentation, but others of a putrid volatile kind, tho' indeed inflam- 
mable ; for the faces detained in a jakes that has no vent, ſo as to be ſtrong· 
ly compreſſed, conceive a violent inteſtine motion, and diſcharge very fetid 
exhalations, which have catched flame upon the approach of a candle. And 
hence it ſometimes happens that heat and rarifaction are excited in the hu- 
man carcaſs; but this is chiefly about the abdomen, and not very great. And 
hence phyſicians may learn how the juices of the body will ſpontaneouſly 
degenerate, when extravaſated, or obſtructed. Laſtly, this putrefaction 1s 
hindered by means of acid, compound-faline, and ſpirituous liquors. 


PROCESS CXVI. 
The ſerum of the blood coagulated in boiling water. 


8 LFI ſerum fall into boiling water; it preſently turns white, and 

appears coagulated therein: in which reſpect it again agrees with 
© the white of egg, as in the hundred and tenth proceſs; tho' the white of 
egg coagulates ſtronger in the water than the ſerum. 


The uſe. 


Hence we ſee the effect of heat upon the ſerum of the blood; and the 
action of boiling water upon the juices of the body, when it comes in 
contact with the live parts, ſo as to ſcald them: and hence alſo it appears 
_ neither the ſaline nor oily part of the blood is rendered volatile by 
this heat. 


PROCESS CXVIL 
The ſerum of the blood coagulated with à dry heat. 


LM P UT ſerum into a clean veſſel, and gradually heat it over the fire; when 


it begins to fume, the part that touches the veſſel begins to turn 
opake, white, and to coagulate, till in a ſhort time the whole ſerum (but 
the middle part on the top laſt) concretes into a white, tenacious, 
© opake, horny matter, waved on the middle, at the top entirely ſolid, of 
* a mild taſte, like the boiled white of egg, and almoſt ſcentleſs. This 
* mals, being kept in the open air, by degrees ſweats out a thin aqueous 
liquor, exactly after the manner of boiled white of egg; but if this coa- 
* gulation be properly made with a moderate fire, or with a degree of heat 


barely requifite for that purpoſe, it concretes without any * 
« without 
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« without ſeparating any falt, or manifeſting any ſign of being alcaline z and 
© when thus coagulated, it can ſcarce be aw Hs, by any other means.“ 


. The uſe. 


Hence it appears that all the fluids of the body may be coagulated or con- 
creted into maſſes, not capable of paſſing the veſſels, with a certain degree 
of heat, not much greater than a hundred degrees; and therefore that the 
body cannot endure a degree of heat, tho? but a little greater, whether from 
an external or internal cauſe, without a ſtoppage of the circulating fluids, 


and the death of the perſon : the defe& firſt appearing in the brain and 
lungs, the actions whereof are thus prevented. And hence we underſtand, 


83 
that the heat which coagulates the juices may prove mortal, long before the 
falts and oils become alcaline, putrid, and volatile, by the ſame means. Hence 
the little mercurial thermometers made by Fahrenheit are extremely uſeful in 
all theſe caſes ; and hence juſt prognoſties may be made from the degree of 


heat in acute diſeaſes. 


PROCESS CXVIII. 
The ſerum of the blood coagulated with alcobol. 


c T O a quantity of ſerum, contained in a clean veſſel, pour a little pure 

and cold alcohol, and the ſerum will immediately grow thick, 
© white, and opake, where the alcohol touches it; and when the two are 
© ſhook together all the ſame phænomena happen, and the whole is coagu- 
* lated as in the white of eggs, though not ſo ſtrongly, but in pieces. 
When the alcohol is poured on very hot, and ſhook with the ſerum, the 
* coagulation proves much _—_ The alcohol, thus poured on and coa- 
« gulating, preſerves the ſerum from corrupting, afterwards; ſo that it may 


now be preſerved, for years, unchanged.” 
The uſe, 


1. Hence we find a new agreement between the ſerum of the blood, and 
the white of eggs, in reſpe& of their coagulating with alcohol. The reaſon 
why the ſerum does not here coagulate into ſuch a denſe maſs as the white 
of eggs, ſeems owing to the greater ſolidity of the white of the egg, which is 
entirely deftined to nouriſh the chick, contained in the ſhell ; and is neither 
in the leaſt corrupted, nor ſo thin as ſerum, which retains ſome mucous part 
of the blood, and much water. 

2. But alcohol diluted with water does not thus condenſe the ſerum, nor 
the white of eggs; and hence we may underſtand the effects of pure alco- 
hol upon the blood, which it condenſes like fire, and preſerves from all 
e putrefaction; and in both theſe reſpects it becomes an immediate 

yptic; at the ſame time preventing putrefaction, and occaſioning a thin in- 
deed, but very ſolid eſcar. For if pledgets be dip'd in pure alcohol made hot, 
and applied to a bleeding . if it be cloſely compreſſed upon the part, 
and covered with a piece of bladder, lightly beſmeared with oil, and kept 


on 
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an extraordinary example, in a that was mortiſied, but by means of 
ſpirit of ine, and the alcoholized =m of juniper, kept without 
7 ix months (4a). But the parts 


mable ſpirits too freely, are ſubject to ſuch violent diſorders of the nerves 
and concretions in the blood. £ 


PROCESS cxxx. 
The analyis of the blood by diſtillation. 


2 AKE che blood of healthy perſons, drawn from the arm by way 

* of prevention, in a plethoric habit; put it into a glaſs body, 
* fa as to fill only one third thereof; . fit on a receiver, 
and work, in a bath- heat, with a fire of a hundred and fifty degrees. There 

vill chus riſe into the alembic-head, dewy ſcattered drops like pure water, 
© without any fign of a fat ſpirit. Continue to work fo as any moiſ- 
* ture comes over'tolerably quick, with this degree of fire, and preſerve this 
apart; it will have the gravity, the colour, and fluidity of water, and be 
6 without ſmell and taſte : it makes no efferveſcence with any acid or 
© alcali,” but quietly mixes with them both: it manifeſts nothing ſaline or 
* oily z when dropped into the eye it does nat prove at all z and 
© quenches flame when thrown thereon: whence it is almoſt water. 

© 2, Now raiſe the fire, ſo as to make the water of the bath boil, and a 
* like aqueous volatile liquor comes over; continue diſtilling with this heat, 
till no more riſes z which requires a conſiderable time, becauſe towards the 
© laſt, when the'maſs begins to dry, the liquor riſes with difficulty. Tho 
5 ſecond liquor is, in every reſpect, m——_— like the firſt, ſo that all the 
experiments above related hold true thereof, without any difference: which 
© is a thing I recommend to be carefully obſerved and remembred. Thelc 
© two liquors make almoſt ſeven eighths of the blood employed. 

11 e glaſs- body being now broke, and the remaining maſs taken ou! 
c and examined, does not by any experiment ſeem alcaline, acid, or fhap, 
© but unactive, and ſomewhat empyreumatical ; and if kept in a dry place, 
* included in a wooden unpainted box, it may long be preſerved without 
change; or it may be reduced to powder, and thus preſerved, as apothe 
5s caries do by goats blood. * 2 


) See Ephern. Grem, Dee. III. p. 495. 
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« 4, This maſs being pulverized, and put into a glaſs retort, whoſe neck 
is cut off ſo as to leave a very wide mouth, and the retort remaining 
one third empty, diſtil with degrees of fire in a fand-furnace, and a ſome- 


« what unctuous, oily, bitter, and lightly alcaline liquor comes over; then a 


« white, ſolid, volatile falt, ticking to the fides of the receiver and neck of 
« the retort. Increaſe the fire by degrees, and thus'a gold-coloured oil, al- 
« ways attended with falt, will be forced over. Apply a freſh receiver, and 
« uſe a ſtrong fire of ſuppreſſion; white fumes will now aſcend, and would, 
« perhaps, never ceaſe, and along with theſe a groſs fat oil: and now the 
« maſs at the bottom of the retort, being fuſed, rarified, and fwelled, riſes 
© into the neck of the retort, which it blocks up, and, with a violent noiſe 
© and force, inftantly burſts the veſſels to pieces in a dangerous manner, as I 
© have learnt by experience: this may be prevented by chooſing a retort 
« with a wide neck, and cut ſhort, ſo as to leave a very open mouth. There 
are thus obtained an alcaline oily ſpirit, a volatile alcaline oily falt, a ſalt a 
© little more fixed and more oily, a yellow oil, and one that is black and 
© pitchy ; all of them containing alcali, exactly as we found in diſtilling the 
« white of 0 according to the hundred and twelfth proceſs, from which 
the preſent differs but little. 
g. At the bottom of the retort, there remain very black, ſhining; 
ſpungy, light, fetid, empy reumatic, bitter, but ſcarce faline feces, which, 
being u in a cloſe veſſel, till the retort was almoſt melted, I could not 


© by the force of fire bring to that ſtate, as to fume no morè: this matter ſtill 


* retained its blackneſs, ſo that it is the true coal of blood. If urged with 
© an open fire, it takes flame, the blackneſs is conſumed, and a white earth 
© left behind; in which no fixed alcaline or acid falt can ever be found, tho?® 
it often contains ſea- ſalt, unchanged by the vital actions: ſo that if diſtil- 
led with the utmoſt violence of fire, along with its own earth, it might af- 


* ford ſome acid. All theſe particulars therefore ſhew, that the white of - 


eggs, and the ſerum of the blood are nearly the fame thing; only that one 
* is at reſt in the ſhell, and the other briſkly circulated thro* the veſſels of 
* the body. They who haye wrote that phoſphorus may be obtained from 
this laſt matter, may perhaps fay true; but I queſtion whether they ſpoke 
by experience, becauſe there is ſo little of theſe faces left behind by the 
blood. It is eaſy to argue by analogy, but much more laborious by ex- 
* periments.” | $423 of 
The uſe. 


Hence it is certainly ſhewn, that water, and a fotnewhat fetid ſpirit, are 
the moſt volatile parts in the Juices of the body; that water makes by 
far the greateſt part thereof; and that the natural ſalt of the blood is never, 
ſo volatile in the body, as to tift with a heat twire and à half as peat 
as that of the body, or even almoſt thrice; whereas a degree of heat, one 
tenth part greater than that of the body in health, ſoon” proves mortal. 
Hence allo it is manifeſt, that no volatile alcaline falt can rift” with a degree 
of heat three times greater than the natural; and conſequently tHat ſuch falt 
8 not then preſent: that the pitchy oil ſtrongly coheres with'the'tarth car 
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blood; that the blood, deprived of water, manifeſts no ſaline principles, and that 
theſe at that time neither act or are changed, but may lye mixed together at 
reſt, and unactive for 2 tho? they may be extricated by fire; that the blood 
may be inſpiſſated by tire, ſo long as the heat continues leſs than is required to 
make the Flood afford a volatile alcaline falt ; that the blood inſpiſſated with 
this degree of heat, may again have a large part thereof converted into a vola- 
tile fluid by a ſtronger fire; and that the parts ſo ſeparated may, except a 
very little earth, remain afterwards fluid and volatile, We have ſeen that 
there are no inflammable ſpirits in the blood ; that the ſalts of the blood 
which are not at firſt volatile with two hundred and fixty-fix degrees of heat, 
yet when once rendered volatile, can ſcarce be kept from ſpontaneouſly fly. 
ing off with a heat of thirty-two degrees; that the ſalts of animals may by 
a ſtrong fire be rendered volatile and alcaline, tho! they were not ſo before, 
and be made to remain in this ſtate: that the ſeparated principles of the 
blood do not, when mixed 4 4 N again, recompoſe blood, but make a 
very different thing; and therefore that fire acts with a ſtrange diverſity up- 
on the blood, according to the degree wherein it is applyed : below a hun- 
dred degrees, down to fifty, it attenuates and putrefies it; from a hundred 
up to a hundred and ſeventy- ſix, it inſpiſſates it; and beyond this degree 
again, it attenuates it, and renders its parts volatile, „and alcaline : and 
hence we may underſtand what the aliment, the chyle, the milk, the ſerum, 
and the productions thereof are in their origin, kinds and effects: and all 
theſe particulars I have found perfectly the ſame in the blood of many 
brutes. | f 


PROCESS CXX. 
We analyſis of horſes hoofs, by diſtillation. 


<1, PAKE the parings of horſes hooks, whilſt at graſs, as they 


5 are cut off by the farrier, and a ſufficient quantity 
© thereof in water, that they may be cleanſed, afterwards dried ; put 
< them into a glaſs retort, ſo as to fill it almoſt to the neck; ſet the retort 
© in a fand-furnace, apply a very capacious receiver, and Jute the juncture 
© with a paſte of linſeed-meal; diſtil with flow degrees of fire. There will 
« firſt come over a limpid aqueous liquor in dewy drops; continue the fame 
heat fo long as this kquor diftils 3 en pour it out, and keep it apart; 74 
£ ply the receiver afreſh, and raiſe the fire, till white clouds begin to riſe, 
© at which time a fat ſpirit will come over in oily veins; continue with this 
« degree ſo long as it will bring any thing over; there will be now ſome 
* ſigns of a ſaline matter. Increaſe the fire again, and along with the unc- 
© tuous ſpirit there will come over a volatile alcaline ſalt, ſhooting up in 
< little lumps, together with an oil; continue this fire till ſcarce any thing mere 
© riſes; then increaſe it to the utmoſt ; at length raiſing a fire of ſuppreſſion; 
© aſomewhat more fixed volatile falt, along with a very thick red oil, will nov 
* come over; at which time the faces fuſing will run into a maſs that ſwelb 
# and riſes up to the neck of the retort. Now ceaſe e 
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« away the receiver before the retort is thoroughly cold, otherwiſe the vo- 
« latile ſalt will in a great meaſure go back into the retort : keep the pro- 
« ductions in a well-ſtopped glaſs, for they are exceeding volatile. The 
© remaining feces are very ſharp, light, ſpungy, as alſo fetid and bitter, and, 
« if calcined in an open fire, afford a little quantity of white, inſipid, and 
« conſiderably pure earth. 

2. If hartſhorn, which has been kept for many years, and is now grown 
« exceeding dry, be broke into large pieces, and put into an iron pot ſet in 
« a furnace, and fitted with a large earthen alembic-head, that goes with a 
double pipe into two capacious receivers, and the diſtillation be carefully 
performed with degrees of fire, nearly all the ſame matters will be ob- 
« tained 3 vix. a fat, oily, alcaline ſpirit, a volatile falt, a light oil, a falt 
© ſomewhat more fixed, and a groſs pitchy oil z there will remain behind 
© a ſolid black coal, that does not eaſily dillolve by fire, but remains brittle, 
and when reduced to powder ; and given upon an empty ſtomach, it proves 
© an excellent medicine for deſtroying worms. 

© 3. The recent bones of animals, cleared as much as poſſible from their 
fat, and treated in the ſame manner, afford the ſame matters; only abound- 
ing with more of a highly fetid nauſeous oil, that infects every thing it 
touches. Horns, nails, hoofs, hair, and ſilk afford the ſame.” 


The uſe, 


As a greater or leſs quantity of water is drawn from all theſe, even the 
drieft bodies, it ſhews how intimately water may adhere to the other princi- 
ples of animals, and be conſolidated therewith into an extremely hard and 
dry form, ſo as to remain fixed for numerous years, and at length be releaſed 
again by the means of fire. This principally appears when the fluid ſpirit 
is ſeparated from its volatile falt and oil; for then a conſiderable quantity of 
fetid water is left behind: and hence it appears, that the moſt perfectly in- 
odorous bodies may, by the bare force of fire, acquire many degrees and kinds 
of fetid odours, whilſt each part, ſeparate from the reſt, has a peculiar odour, 
which it tenaciouſly retains for a very long time : and the ſame holds true of the 
variety of taſtes produced from an inſipid body : for the water, ſpirit, ſalts and 
oil, have each their particular odour. Again, from a ſolid body we have va- 
rious fluids, which concrete together again with the greateſt difficulty, ſo as to 
form a fixed body; we have ſeveral alſo that are volatile from fixed bodies; 
and there remains from ſo large a bulk but little earth, which is firm and 
fixed. And as the ſame principles are obtained both from the ſolids and 
fluids, tho? always more earth from the ſolids; we hence ſee the common 
nature of both, and therefore that the ſolids are compoſed of the fluids ; 
but the larger bones calcined to perfect whiteneſs, both in their ſurface and 
ſubſtance, with a clear and violent fire, ſtill retain the former ſize and figure; 
yet if afterwards expoſed. to the action of the fire in a cloſe veſſel, they afford 
no water, falt, ſpirit, or oil, but remain crumbly, yet fo, as if dipped into 
water, or oil, they again acquire a tenacity. So likewiſe if horns, bones, or the 
lke parts, be ſtrongly boiled for a long time in water, with a repeated change 
of the water, Irene the former decoctions, and this be con- 

Vol. II. G g 2 tinued 


U 


225 


226 


The Practice of Cat is TRY. 
tinued till r after boiling with the bone, and all cheſt 
decoctions be inſpiſſated to a thick coagulated maſs without burning, ſo as 


to appear almoſt like horn in che cold; then this maſs, well ren 


d from 
Hharthorn, ivory, bones or fleſh will, by diſtillation, afford all the principles, 
in the ſume manner as the other ſubjects of this proceſs. But the horny or 
bony matter, remaining after this thorough decoction, affords ſo much the let; 
Kit, oil, and fpirit, the more jelly was'obtain'd by the boiling; from whence 
it ſeems, chat all the faline, —— and oily mutter proceeded only from 
the Juices, whilt the Taft ſolid is a mere ſimple earth that can ſcarce cohete 
together, and containing, after having ſuffered the utmoſt violence of the 
fire, no fixed falt, but ab ri affording, when burnt to whiteneſs, a pro 
Kind os oem 3 — 1 8 EN din 
Papin's digeſter, I have repeating operation, that they re. 
Aan m wholly terreſtrial Bi And this has ſhewed me the 
ſcarce any obſervable difference could be found in theſe productions, let the 
animal ſubje&t be what it would ; except only in reſpect of the oil, which 


abounds more plentifully in one part, than in another. The oil, in the diftilla- 
tion acquires a perfectly intolerable fetid odour, that infects all the things it 


touches with an abominable taſte and ſmell, not to be got out. And 
hence the ſolid ſubſtances, tits diſtilled, afford theſe productions the more 
infected and diſagreeable, the more oil they contain: and hence it is that 
hartſhorn, which is leſs unctuous, affords a leſs nauſeous oil and ſpirit than 
'ox-bone, which is full of marrow; but except this fingle difference, they 
can ſcarce other wiſe be diſtinguiſhed : for all theſe ſpirits and falts, purified 
from their oil, become the fame thing; nor could 1 ever find any difference 
betwixt theſe productions, yielded by different animals: for horſes hoofs, the 
Horns of oxen and ſtags, 'ivory, tortoiſe-ſhell, hair and ſilk, afford all the 
fame. Whence it is of little conſideration from what ſubject theſe thi 

are produced; only with reſpect to the oil, as above explained. Ic 

never find that the ſpirit 'of human blood, hartſhorn, horls hoofs, or ray 
filk, differed in any thing but the oil. Helmont, I know, recommends th: 
faline ſpirit of human blood before all others, becauſe it cures the falling- 
fcknefs; and in England, Goddard's drops, diſtilled from filk, are preferred to 
others of the ſame kind; but I have long obſerved, that theſe differences 
are ſeldom found with any certainty in the practice of phyſic. This is cer- 


tain, that all the matter capable of affording theſe principles by diſtillation, 


may be extracted” by diſſolving animal ſolids in boiling water; whilſt what 
remains, after a thorough boiling, will afford little thereof: therefore in thel: 
almoſt inſipid and ſcentleſs decoctions, all that matter lyes concealed, which 
affords falts, ſpirits, and oils by diſtillation; therefore theſe ſalts of animals 
could not be rendered alealine or volatile, by ſo long and repeated a boiling. 
It is alſo certain, that the air, water, and fun, do at eprive the bones 
[expoſed thereto, of all that animal matter, which, in diſtillation, would 
afford water, oils, ſalts, and ſpitits; and in old bones grown thorough!) 
white, is found, upon committing them do diſtillation, nothing of theſe pri 
ciples, but only a ſimple earth; putrefaction having carried away the r.. 
It is an agreeable experiment to boil an animal muſcle, or for example, an - 
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heart, ſo long in ſeveral waters, till at length the laſt water comes off as 
pure as it was put on; then gently ſqueezing the water out of the heart 
with the hand, and repeating this ſeveral times, and boiling it in freſh wa- 
ter, the external thin membrane being taken off, that the fat alſo may be 
reſolved and ſeparated in the boiling, there will thus be at length obtained 
a perfectly ſolid, dry, and incorruptible muſele, exhibiting all the fibres; eſpe- 
cially if hot water has been firſt injected with a ſyringe, thro' the corona- 
ries, fo as perfectly to waſh out the blood from the veins and arteries; for 
thus the mere ſkeleton of the muſcle will be obtained. | 


PROCESS CXXI. 


The manner of depurating and ſeparating the productions of diſtilla- 
tion from alcaleſcent, burnt, or putrefied vegetables, according to 
the thirty-third, erghty-faxth, and etghty-eighth proceſſes ; and again, 
from ani mal ſubjects, according to the ninety-fifth, hundred and firſt, 
hundred and twelfth, hundred and nineteenth, and hundred and twen- 
tieth proceſſes. 


1. TAKE all the productions of diſtillation in the proceſſes here men- 

* tioned, and put them ether into a large glaſs-body, to be 
* hereafter kept for this bogs roy apply a large capacious head, with its pipe 
« cut in the wide part, ſo that the ſalt may 7 into the receiver, 
* otherwiſe it would there ſtop, block up the pipe, and forcibly throw off the 
© head. Set the veſſel in a E © with a continued heat of a hun- 
dred and fifty de ſo as firſt to bring over what will riſe with this de- 
* gree: a fat, volatile, alcaline ſpirit thus comes over, along with a white 
„ ſolid falt When no more aſcends, change the receiver, and keep this 
* liquor, with its volatile falt, apart; and if the falt, by ſhaking, does not 
* diſſolve in its ſpirit, it is a ſign that the ſpirit, being poured out, and 
© kept ſeparate, is as ſtrong and rich as can any way be procured : let it 
therefore be kept for its particular uſes, in a cloſe-ſtopped glaſs, under 
© the title of ſpirit of hartſhorn, ſpirit of human blood, &c. And let the 
falt alſo, which would not diſſolve in this ſpirit, be preſerved under the 
, title of the volatile oily ſalt of hartſhorn, or of whatever elſe the ſuhject 


Was. | 
© 2, Urge the remainder with he and there will 
* come over another ſpirit more flowly than the \ with a 


0 «go, bro and ſome quantity of volatile falt : continue thus 
b e e e e 
* ous, oily, ine liquor ſeparate : a il now remain at 
« the bottom of the OT 

„ 3- Thus we obtain, from the abovementioned productions, a water that 
* 8 neither oily nor faline at firſt, as we ſaw dy in both = 
, ; next, an akaline oily ſpirit ; thirdly, a volatile oiſy falt; 
; ly, a volatile oo, with an oily alcali a little more fixed, and a fetid 
Gge « water 
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« water; fifthly, a more fixed oil than could be ſeparated by a heat of two 
© hundred and thirteen degrees. 

4. If the firſt ſpirit be again diſtilled in a freſh glaſs, with a hundred 
degrees of heat, ſalt is thence obtained purer, and almoſt in a ſolid 
form. And if the operation be continued, till the ſalt ſublimed begins to 
diſſolve by the ſubſequent liquor, an aqueous fluid will remain at the bot. 
© tom, with an oil floating thereon : ſo that theſe ſpirits conſiſt of an ex- 
tremely light water, oil, and falt united together; whence they again reſolye 
into theſe three. This ſpirit therefore is a volatile ſaponaceous lixivium; and 
the remaining water _ oil may be ſo ſeparated, by a freſh diſtillation, that 
the water ſhall remain.taſteleſs, tho? fetid, and the oil almoſt without mix- 
ture; all the falt being ſeparated with the more volatile oil: and hence we 
may underſtand the nature of theſe ſpirits. But the falt ſeparated, by this 
© ſublimation, from its ſpirit, is always oily, tho' leſs ſo than the former, 
© and therefore much whiter ; becauſe upon each rectification it leaves a yel- 
© low, and ſometimes a red oil behind, which gave it the colour. But when 
the ſpirits that are not oily, as thoſe of the hundred and fixth procef, 
© but merely alcaline and aqueous, are thus treated, then only a pure vola- 
tile alcaline ſalt ariſes by itſelf, in a dry form; leaving the water ſo 
much leſs alcaline at the bottom. Hence we learn, that the animal ſalt, 
© once rendered volatile and alcaline by putrefaction, the admixture of fixed 
* alcali, or the force of fire in diſtillation, thereby becomes and remains 
more volatile than pure water, and the moſt volatile oil: and hence, that 
© the water, ſo deſerted, manifeſts the oil it concealed before, as being united 
„with its alcali into a kind of ſoap, ſoluble in water: and now, when the 
* alcali is ſeparated, the oil will no longer continue mixed with the water, 
* but fluctuates apart. 

86. Let the 3 which remains after the depuration of the ſpirits, be poured 
to that remaining at the bottom, as above mentioned, and mix'd there- 
* with; then pour warm water to them, and ſhake them together, whereby 
the ſalt, that might chance to remain fixed with the oil, will be diſſolved in 
© the water; and hence the cauſtic ſharpneſs of the oil will be got out, and the 
* oil itſelf be rendered more mild: let this ſaline water be poured off, that tic 
ſalt may afterwards be ſe from it by ſublimation. Then let theſe 
© oils be put into a glaſs-body, and with the heat of boiling water be freed 
from their aqueous moiſture, till no more thereof will ariſe ; then put 
* the oils into a retort, and diſtil, with a gentle heat, into a capacious fre- 
ceiver, gradually increaſing the fire to the higheſt degree ſand will give, 
till nothing more comes over; and thus the oil will me more thin. 
+ Impid, and leſs fetid ; a black earth remains behind in the retort : and if 
the oil, once drawn off, be a ſecond time returned, and diſtilled upon 1 
© own. black fieces, it again becomes more pure, limpid, thin, and leſs fetid; 
again leaving more earth behind; and this happens upon numberleſs co. 
'* hobations. . But I have ſcarce found any end in the operation; for I habe 
formerly, according to the direction of Helmont, in his aurora medicine, 


r 


endeavoured, with great patience, to prepare the oily diaphoretic medici 
4 he there preſeribes; and he directs 75 


* 


purification of theſe oils by diſt! 
12 « Iation, 
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+ lation, ſo often repeated, till at length they leave no earthy faces be- 


« hind. I, thereſore, diſtilled oil of hartſhorn in the manner above men- 


« tioned, and cohobated it a number of times, but always found a black 
« feculent matter left behind; ſo that I at length loſt a part of the oil, and gain- 


ed a great quantity of earth, and till found more earth at the bottom of 
the retort. But thus I obtained a very penetrating, and not ungrateful 


oil. Whence I conceive that Helmont, perhaps, never brought the expe- 
« riment to a concluſion, in the manner he directs it; and that the illuſtri- 
© ous Mr. Boyle, with greater veracity, writes in his treatiſe concerning the 
« tranſmutability of the chemical principles, that, by many continued coho- 
« bations, at length almoſt the whole quantity of theſe oils is converted into 
earth, with a conſtant loſs of that acrimony which remains in the oil after 
«© the falt is waſhed out. In the mean time, it is worth the while to co- 
© hobate theſe oils fifteen times over: for thus they\ will become thin, pel- 
© lucid, penetrating, and volatile, almoſt like ſpirit ; of a penetrating taſte 
and odour, and will ſtrangely enter all the parts of the body. They are 
© anodyne, ſoporiferous, and 2 good in fevers, and grateful to the 
© nerves, and cure intermittents by ing rubbed externally along the back- 
bone, before the cold fit. Their doſe is from twenty to thirty drops (a). 
And thus theſe oils are reduced to a very large quantity of earth, and a 
very ſmall one of true oil: and thus the greater part of them at 32 
© nearly acquire the ſame nature, and afterwards can ſcarce be diſtinguiſhed 
from one another; ſo that all diſtilled animal oils, thoroughly depurated 
from the other principles, ſeem to be one and the ſame thing, from what- 
* ever animal they were obtained, 

© 6. The volatile falts of animals are depurated ſeveral ways, ſo as to 
© render them at length perfect and without mixture. (1.) Take a large 
* cut glaſs- body, and put into it the volatile ſalts to be rectiſied; apply a 
, ＋ . with a capacious receiver, and diſtil with a gentle ſand-heat; the 
* falt will riſe into the head and the neck of the glaſs; continue the opera- 
* tion till no more riſes. Let the ſalt be taken out, and kept in a cloſe 
$ Fal an oil and a fetid matter will be left behind. But in this method 
* ſome oil always riſes with the ſalt; tho” it may, by ſublimation, be in a 
* great meaſure left behind, and the falt be obtained the purer. And thus 
* the falt of urine, white of eggs, blood, horns, and bones, are made to 
* appear as the ſame thing : for by repeated ſublimation I have. brought them 
to ſuch a likeneſs, that I could ſcarce diſtinguiſh between them; and this 
* always the leſs, the oftner the ſublimation was repeated: whence it may 
appear, that all the difference of theſe volatile falts depends wholly, upon 
the empyreumatic oil adhering thereto; which, when perfectly ſeparated, 
leaves them all alike : but the ſalt, whitened by this operation, grows yel- 
* low with keeping ; the oil, that was concealed, thus again. manifeſting it- 
* ſelf. This thoſe chemiſts find, to their diſadvantage, who prepare ſalt of 
* hartſhorn for fale ; where an agreeable and permanent whiteneſs is princi- 
* pally required. I have therefore found the following method more ſue- 


(a) See Dipel and His. Obi, Chym. Phyſ. cap. 1. 
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« ceſsful. (2.) Put the alt, obtained by the preceding ſublimation, into a 
tall glaſs-body, and immediately throw thereon four times its weight of pure, 
© hot, dry chal „reduced to fine powder, fo as every way to cover the ſalt; 
then immediately lute on a dry alembic-head, which, the larger it is, and 
« the wider its pipe, the better; lute on a receiver, and diſtil with a warm 
« heat in water: all the falt will thus riſe white, pure, alcaline, and volatile, 
« "Whilſt nearly all the oil is detained in the dry and thirſty chalk. In the mean 
© 'titne, this addition of chalk. will not change the nature of the ſalt, but only 
© keep back its oil, and thus ſeparate it Rom that foulneſs; and the falts, 
thus prepared, may be long kept without changing; eſpecially, if, before 
© ſublimation, they were well ground with the chalk : but in that cafe much 
of them would be loſt, or fly off into the air in the grinding, and the remain. 
der would preſently diffolve by Wee, the moiſture of the air. (z.) 
« Laſtly, if, when the ſalt is thus depurated, by means of chalk, as much 
pure ſpitit of ſea-ſalt be mixed therewith as ſuffices to ſaturate it perfecthy, 
© and the fal-ammoniac, thus ced, be diflolved in water, * f 
©tred, and inſpi into a falt, and this falt diſtilled with fixed alcali, ac- 
a 8 to the hundred and fixth proceſs, a pure, ſolid, white, alcaline 
„falt riſes, which is the moſt genuine that can be procured, and y 
© free from oll: this beautiful invention is exactly deſcribed in the Philoſo- 
6 phical Tranſattions (a). When theſe volatile, alcaline, oily falts are, by 
© theſe three methods, reduced to their utmoſt purity, there appears no ſen- 
© ſible difference between them, whether they were dani generated in 
the ſubje&, or produced by putrefaction, or by fire; and they are obtained 
6 verſe! in the ſame form from birds, land animals, and amphibious crea- 
© tures, Po reptiles, fubterraneous animals, alcaleſcent vegetables, ſoot, &c. 
© for as they all, when deprived of their ſpirit and oil, afford the ſame ſpe- 
© cies of fal-ammoniac, along with the ſpirit of ſea- ſalt; ſo this fal-ammo- 
© niac, being afterwards reſolved by fixed alcalies, affords the alcaline falt 
© and ſpirit of the hundred and fixth proceſs. Hence, therefore, pure vol. 
© tile alcali is but one thing in nature, when obtained pure; but the dif- 
© ference found in it always depends upon the admixture of ſome other 
© principle, eſpecially the oil cleaving thereto, which is very different in 
« Aiefere nt ſubjeQs, altho* the principal difference of the oils is owing to 2 
very ſmall quantity of ſpirit. io ws toe that the water; earth, al 


_ © falt of animals, when, by the means above mentioned, reduced to their ut - 


© moſt ſimplicity, are perfectly the ſame without any difference; ſo that the 
6. peculi SITE if (5h. Þ principally | in the oil alone; the ol 
© itſelf being diſtinguiſhed by its ſpirit, which w taken away, 
© oils themſelves alſo become wo alike. This prefiding ſpirit, there- 
© fore, conſtitutes the true difference in animals, as we above obſerved it 
* did in ables: and theſe are the ultimate and ſimple effects of a che. 
© mical analyſis. If the artiſt here endeavours to proceed farther, he wil 
© be in danger of loſing his ſubject; the particles whereof are now apt © 
© fly away: for when the principles are thus purified, they do not great! 


(«} Laub abridgm. vol. II. pag. 335. 


« cohere 
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« cohere together; tho, by differently uniting with one another, they form a 


« vaſt variety of compounds. 


The uſe, 
The chemical 
chiefly theſe. (I.) It makes an efferveſcence with all the known agids, 
ſtrong and as durable as fixed alcaline falt ; cloſely joins the acid wi 
itſelf, and retains it ſo as to form a compound falt according to 'the 
ture of the acid. "And thus, when 
its weight. 


n the reſolution of theſe compound 'falts 


the compoſition, but from the new nature the compound ſalt has acquired. 
And hence the error of thoſe may be eafily confuted, who conceive that the 
virtues of compound ſalts are ſuch as they obſerve in the toduced 
by a ſeparation. (2.) This ſalt, actuated with the heat of the healthy body, 
h (inflames, burns, and cauſes a gangrenous eſcar, and theref - 
ectly deſtroys all the parts of the human body to which it is ſo applied, 
as that its motion, ariſing from the heat, may be driven in upon the 
Thus, if a ſcruple of the pure volatile ſalt of hartſnorn be laid upon the Rein, 


and covered with a ſticking plaiſter, it will in half a . of an hour raiſe 


a black carbuncle, as if a piece of hot iron had been there applied ; and the 
colour, pain, heat, and hardneſs of the ſkin, are alſo the ſame as they would 
be in that caſe : and it reſolves the humours into a thin, ſanious liquor. 
(3) It is the moſt moveable body of any hitherto known, as exceeding even 
alcohol in volatility : for if alcohol, water, and this ſalt be put together in a 
tall chemical glaſs, fitted with an alembic head, and a ſmall degree of heat 
be applied, the falt will riſe by itſelf into the head long before the alcohol; 
the alcohol will next follow, and the water at laſt with difficulty. And 
thus this ſalt flies off from every heating point, and if laid upon the warm 
hand, it preſently flies away without hurting the hand, as in this caſe . its 
react on 18 not great upon the heating body; wherein it greatly differs from 
the fixed alcaline ſalt, which adheres by its weight. But when theſe vola- 
tile alcaline ſalts are received into the veſſels of the body, and there actuated 
by the vital heat, and the force of the circulating fluids, they act very 
powerfully by a ſharp, ſtimulating, and corroding virtue, eſpecially upon 
the more ſenſible, 'fine fibres of the nervous yitem, which excite! to 
greater motion; .and-at the ſame time! thinning the humours, promote peript- 
ration, ſweat, urine, and ſaliva, They likewiſe frequently prove ſeruiochble 
upon receiving their volatile exhalation, along with the air, into the noſtins ; 
r thus they irritate the nembrana pituitaria of the noſe, mouth, jaxra, dungs, 
thereof, diſſolve the viſcous ph „that may adhere 
thereto, provide they be uſed with caution. (4.) Theſe falts, therefore, 
good effects in aqueous, acid, and auſtere diſtem- 
pers of the humours, as alſo in torpidity of the nervous ſyſtem, 4 
| I 


rties and virtues of this pure, volatile, alcaline ſalt are 


the 
falt, ſo produced, is neither to be eſtimated from the acid or alcali of 
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:derly' motions of the ſpirits, ruſhing irregularly and involuntarily into par. 
ticular muſcles. And hence they excellently cure hypochondracal, hyſterical, 
epileptical and ſpaſmodical diſorders. Being diluted with water, and re. 
ceived in the form of vapour into the vagina uteri, they are eſteemed one 
of the moſt immediate remedies, when prudently applied, for promoti 
the menſes if required. But they 2 poiſonous in alcaline and putri 
diſorders, where the humours are diſſolved, and the body already too much 
agitated. They may be alſo externally applied, in the way of a cauſtic, for 
k. making of iſſues, the extirpating of warts, and taking off ſtyes upon 
the eye-lids. The method of uſing this ſalt in theſe caſes, is by laying it 
upon a little pellet of lint, and applying it to the part; then covering it 
with a ſticking plaiſter, and leaving it thus, till it may be thought to have 
performed its office, . 


PROCESS CXXI. 
A ſoap prepared from pure volatile alcaline ſalt, and alcohol, 


6 T AKE the alcaline ſpirit of fal-ammoniac, fo ſtrong as to leave much 

of its ſalt undiſſolved at the bottom; put it into a cold and dry cy- 

lindrical glaſs, with a narrow mouth, fo as to fill about one half thereof: 

pour to it gradually a quantity of pure cold alcohol, ſo as to run gently down 

© the ſides of the veſſel till it be full; a white coagulation will be made upon 

© the ſurface where the lighter alcohol reſts upon the alcaline ſpirit, If the 

© glaſs be now inverted, there will inſtantly appear a white opake coagul: 
© tion, where the alcohol and alcaline ſpirit mix; and when they are 

© well ſhook together, the whole immediately becomes a white, opake, cor 

« ſiſtent maſs, concreted together like ſtone, ſo that not a drop will fall oi 

© of the glaſs while inverted. Stop the veſſel cloſe, and ſet it by; thus the 

mixture will ſoon reſolve into a fluid, that floats at top, and a denſe faline 

© concretion that falls to the bottom; ſo that in a year's time the falt will a. 

© moſt become ſolid below, with a liquor floating above it. If the whot: 

+ maſs, thus produced, be diſtilled with a ſoft fire ; an alcaline, balſamic, ol), 

"© ſolid falt will ſublime : and the colder the ſeaſon and the place, in which 

the experiment is made, the better it will ſucceed.” 


W The uſe. 
This is one of the more difficult experiments in chemiſtry, as requiris 
both the liquors to be perfect, and the obſervance of ſeveral circumſtance 
any one whereof being wanting, will cauſe it to miſcarry ; but if they all * 
- obſerved,” it will always ſucceed. Here we ſee, therefore, that pure vol 
tile, alcaline falt, will cloſely attract to itſelf the moſt ſubtile oil that 5 
known, viz. alcohol; whence the ſoap, ſo produced, is the moſt ſubtile an 
- penetrating of all ſoaps, as conſiſting of an exceeding ſubtile, and volt! 
alcali and oil, wonderfully united together in an inſtant. If this medicine * 
- diluted with Canary, and taken upon an empty ſtomach, it paſſes, perhaps 
thro all the veſſels of the body, reſolves concretions, opens obſtructions, — 


De Practice of CHEMUIsTRx. 

cites the vital powers, and thus ſuccesfully cures many dangerous diſtem 

eeding from an obſtructing matter, capable of being reſolved there- 
ma ut its virtue vaniſhes too ſoon, as being ſo extremely volatile, and 
therefore becomes . to the more ſtubborn diſtem It is highly 
commended in the jaundice, unattended with an acute inflammation; it does 
not diſſolve the ſtone, or prevent the concretion or increaſe thereof; it ſeems 
to agree with ſalt of tartar rendered volatile; it diſſol ves in a gentle heat, 
like ice, and returns to a ſolid form in the cold. If pure alcohol be thus 
mixed with one third of dry volatile alcali, it makes a much more ſolid 
ſoap, as being without water, which is always double the quantity in the 
ſtrongeſt alcaline ſpirit, with reſpect to the pure ſalt. Helmont needed not 
have apprehended the ſudden generation of the ſtone from hence; for this 
matter is not the ſtone, but diſſolves with heat, dilutes with water, and 
proves totally and ſpontaneouſly volatile ; ſo that it has nothing in common, 
nor alike to the tone. Helmont was not the inventor of the experiment, 
tho' the production be called offa Helmotiana, but Raymond Lully, long before 
him; and the Eugliſb author upon the alcaheſt, ſuppoſed to be George 
Starkey, inconſiderately pretends, that this ſoap brought to a liquor, by repeat- 
ed diſtillation, will become the alcabeſt of Helmont. 


PROCESS CXXII. 
The aromatic fimple ſal volatile of angelica. 


91. 18 two ounces of the ſlender recent roots of angelica, dug up 

in February, and cut ſmall ; put them into a glaſs retort ; pour 
* thereon twelve times their weight of ſpirit of wine, once rectified from its 
* watery part; add an ounce of bruiſed a and three drachms of 
* falt of tartar, Lute on a receiver, and diſtil with a gentle fire, not ex- 
* ceeding a hundred and fifty degrees. There will come over a whute, al- 
* caline, and alcoholiſed ſalt into the receiver; and when this ceaſes to riſe, 
* increaſe the fire a little, and the ſpirit of wine will aſcend in very oily 
veins; continue this fire ſo long as this ſpirit comes over. But when the 
* firſt falt is wholly diſſolved by the laſt part that riſes, ftop the 
* operation, and put the liquor into a glaſs ; the remainder may be 
* thrown away. 

2. Put an ounce of freſh root, cut ſmall, into a clean retort, and diſtil as 
before, with the liquor already obtained, and continue till the ſalt begins 
to diflolye z then ſhake the ſpirit and the ſalt well together, and put them 
* into a glaſs that is to be kept well ſtopped, under the title of the ſimple 
aromatic ſal - volatile of angelica. d | 


The uſe. 

The alcali of tartar, here drinking in the acid of the fal-ammoniac, as ex- 
plained under the hundred and fixth proceſs, ſets free the alcali of the 
fal-ammoniac, which therefore becomes volatile; and uniting with the pure 
ſpirit of wine, makes the ſal volatile of the preceding proceſs; to which the 

Vol. II. H h preſiding 
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preſiding ſpirit of the angelica joins itſelf, by mixing with the alcohol; for 
this ſpirit preſides in the balſamic and oily part of the root, and is extremely 
volatile. And hence, as the nature of alcohol is indeterminate of itſelf, and 
joins with all ſpirits of vegetables alike, it is here determined by the ſpirit 
of angelica, ſo as to become the ſpirit thereof, according to the fixty-ninth 
—— 1 In the mean time, the volatile and fixed alcaline falts, and the 
acid ſpirit of the ſea-ſalt affiſt, in the diſtillation, to open the body of the an- 
elica, and make it the more eaſily part with its ſpirit, and its oil thus dif. 
Fives. Hence the liquor, thus procured, does by its odour, taſte, pene- 
trability, mobility, ſaponaceous virtue, and the power it has of correcti 
what is acid and auſtere, afford a remedy of ſingular efficacy, in the hands 
of a prudent phyfician. For it is excellent in all watery, mucous, cold, acid, 
auſtere diſtempers, where the efficacy of the bile is wanting, and in all 
diforders unattended with inflammation or putrefaction, eſpecially 
when the diſorders, or unequal motions of the nerves and ſpirits, occa- 
fion troubleſome hypochondriacal and hyſterical fits, with the flatulencies 
thence proceeding. Hence it is at preſent accounted a noble reſtorative, ſto. 
machic, warming ſudorific, diuretic, diaphoretic, antiparalytic, antiſpaſmodic, 
and anti-epileptic medicine, where the diſtemper proceeds from the cauſes 
above mentioned. We are 2 to Baſil Valentine, and particularly to 
Hlvius, for introducing this noble kind of medicine; tho? the followers of 
Sylvius often bring it into diſgrace by an unſeaſonable uſe. Our preſent 
roceſs ſerves for a general example; for any other aromatic being ſubſtituted 
in the room of angelica, its preſiding ſpirit will afford a new remedy, which 
2 8 obtained from the flowers of lavender, roſemary, 
ar the like. 


PROCESS CXXIV. 
The preparation of a compound ſal volatile oleoſum. 


0 12 K E twenty-four ounces of the compound ſpirit, deſcribed under 

the ſeventy-ſecond proceſs; put it into a glaſs retort, add fix 
« drachms of ſalt of tartar, and two ounces of powdered fal-ammoniac, and 
« diftil as in the preceding proceſs ; there will ariſe a white, alcaline, ſpiti- 
* tuous, oily ſalt, which may be kept apart.” | 


The uſe. 

This is another method, and better than the former, of producing aro- 
matic, volatile, oily ſalts for medicinal uſe. It may be eafily underſtood 
from what is above delivered under the ſixty- ninth, ſeventieth, ſeventy-firſt, 
| ſeventy-ſecond, the hundred and ſixth, and the hundred and twenty- third 

nat he for the ſpirits here kindly uniting, they afford noble remedies, 
cautiouſly and ſeaſonably uſed, and. may be varied infinite ways at ever) 
one's diſcretion... | 


PROCESS 
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PROCESS CXXV. 
A particular preparation of ſal volatile oleoſum. 


G HIS title promiſes a remedy of ſome peculiar virtue, directed to a 

F * certain medicinal end ; for example, if a volatile falt be required 
© for bringing away the birth, the /ochia, &c. take the diſtilled oils of 
© juniper, rue, ſavine, and arbor vite, of each two drachms; diflolve them 
in twenty ounces of alcaliſed alcohol, according to the ſixty- ſeventh pro- 
« ceſs, into a quinteſcence, to which add two ounces of pure, dry, volatile, 
© alcaline ſalt, and ſhake them well together; they will thus unite tolerably, 
provided the ſalt were ſufficiently dry, and thus the medicine required is 


* obtained. 
The uſe. 


This is a third method, and no bad one, of procuring a ſal volatile aleo- 
ſum; and if it be previouſly known from botany and medicine, what the 
virtue of every plant is, ſo that chemiſtry may be certain that their particu- 
lar virtue reſides in their oils, then we can by this method prepare ſuch falts 
for particular purpoſes. Thus, cephalic falts may be obtained with the oils 
of lavender, roſemary, and marjoram ; cardiac ſalts, with the oil of the peel 
of orange, citron, lemon, cinnamon, nutmeg, and ſo of the reſt. 


PROCESS CXXVI. 
An extemporaneous ſal volatile olegſum. 


6h N ye one part of ſalt of tartar, three parts of fal-ammoniac, 

twelve parts of aromatics, reduced to powder, and twenty-fix 
q of rectified ſpirit of wine; mix them together, by long ſhaking in a 
* bolt-head, The alcaline ſalt will thus immediately unite with the alcohol, 
that floats above, the water being attracted into the falts; at the ſame 
time the ſalts and ſpirits will attract the oil out of the ſpices, and thus the 
* liquar, that floats above, will preſently become the /al volatile required; 
* as the famous le Mort has obſerved. 

* 2, Or, take three parts of ſalt of tartar, and nine of ſal-ammoniac 3 
put them into a glaſs-body along with one part of any diſtilled aromatic 
oil; and directly ſublime into a large head, with a gentle fire, barely ſuf- 
* ficient to raiſe the ſalt ; keep the fire in this degree ſo long as any falt ſub- 
* limes, then have ready a clean, dry, and cold glaſs, cloſe fitted with a 
* glaſs ſtopper; and now taking off the head, off the ſalt with a bent 
iron rod upon a paper, or glazed diſh ; then bruiſing it a little, preſently 
put it into a ftore-glaſs for uſe. This is a ſaponaceous, volatile, oily ſalt, 


according to the nature of the oil employed, and of frequent uſe in Eng- 
* land againſt hyſteric fits, &c. * 


Hh 2 | The 
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The w/e. 


Thus we have gone thro* the various ways of preparing theſe volatile oily 
falts, which are nearly related, as their virtue depends upon a volatile ſoap, 
united with alcohol, and the prefiding _ of vegetables. The practice of 
phyſic throughout Europe, turned chiefly upon the uſe hereof, after the fi- 
mous Suvius publiſhed his praxis medica in the year 1671, Otto Tachenius, 
his little treatiſe de morborum principe, and Bontekoe his works. But in in- 
flammatory diſtempers, where the juices are diſſolved and putrid, in the al- 
caline ſcurvy, the phthific, conſumptions, and other caſes, where the body is 
almoſt diſſolved down, they often prove highly pernicious, and ſometimes 
deſtructive. Phyſicians, therefore, are to be ſeriouſly admoniſhed againſt 
permitting men, and, particularly, women of a weak conſtitution, the fre- 
quent uſe of theſe ſalts in the way of ſmelling-bottles, whereby the olfac- 
tory nerves, and others are ſpoiled, and the fine arteries of the noſe and 


hangs eaſily dif] to hamorr which are always and 
* = hages, ways dangerous, 


And thus I hope to have ſhewn the true chemical analyſis of the parts 
of animals; and again, the method of combining theſe ſeparated parts into 
various forms, for chemical and medicinal uſe; whence it appears, that by 
efaction, and the diſtillation of putrefied and crude ſubſtances, there may 
obtained, (1.) A certain, ſomewhat fetid, volatile and thin fpirit, mix- 
ed with _ and difficultly * from it. (2.) A water, nearly ap- 
proaching to elementary, excepti y that it can ſearce ever be ſeparated 
from 0 pan. (3.) An — volatile ſalt. (4.) A thin volatle oil. 
(5.) A thicker oil. (6.) An earth, in all cafes the ſame. (7.) Phoſphorus, 
containing a ſtrong ponderous acid. (8.) Sea- ſalt, when this has been uſed 
in the meat or drink, otherwiſe not. It next appears that theſe pro- 
ductions, however depurated, ſeparated, and brought to their utmoſt per- 
ſection, cannot by any art be compounded, fo as to exhibit their original 
form and virtues ;- but are changed into a new body, which has ſcarce its 
Ike in nature. What wonder, therefore, if all the parts of animals become 
volatile by putrefaction, and either go off into the air, or fink into the 
pores of the earth, whilſt what was thus carried off, into the air, is again 
returned, and mixed with the earth in rain, miſt, dew, hail, and ſnow ? 
What wonder, therefore, if the principles of vegetables ſhould hence ariſe, 
that are convertible, by a ſeminal] power, into their former nature, and thus 
enrich the exhauſted earth for ſupplying food to animals, by whoſe vita! 

wers they are converted into the ſubſtance of their bodies? Certainly, 


much as the earth loſes by feeding plants and animals, it again receives 


from them upon their deſtruction and putrefaction. 


* 


PROCESS 
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PROCESS CXXVII. 


The phanomena of the blood and ſerum, from the action of the air, 


water, fire, ſalts, acids, alcalies, ſpirits, oils, and ſoaps thereon. 


© 1, H EALTH Y blood concretes into a cake in air, heated from thirty- 
two to ninety-four degrees; it ſeparates into ſerum and a red 
c 2 z it again reſolves, becomes liquid, putrefied, and volatile, and 
« at length goes off into the air, except a. ſmall fixed part. In air that 
« grows cold, from thirty-two degrees of heat to one, and lower, it concretes 
« ſooner, freezes, and thereby A. „„ its water from the other principles, 
* which are drove into one apart. While it remains thus frozen, the 
vater is ſoon diſſipated from it, and continually diminiſhes ſurpriſingly : 
the remainder being thawed, preſently reſolves into a corrupt liquor, that 
© putrefies, becomes extremely volatile, and thus readily flies off into the 
© air, In an air heated to a hundred and twenty degrees, which 1s never 
found in the atmoſphere, it preſently begins to te into a concreted 
* maſs, and ſo up to two hundred and fourteen de but afterwards. 
© reſolves with a greater heat. It admits the air * divided among its 
particles, but this only in a certain proportion; and to endeavour, by ſhak- 
© ing, to mix more with it, is in vain; for the air is either repelled, or 
n 2 and ſeparated into bubbles. | 
© 2, It firſt dilutes in water, heated from thirty-two to ninety-four de- 
* grees, but ſoon after coagulates. It alſo coagulates with a boiling heat, 
© and therefore cannot be kept fluid by water, without the grinding motion 
of circulation; neither can bare motion, or briſk ſhaking, preſerve its 
* fluidity, or reſolve it when eoagulated out of the veſſels of the body, not 
* even tho? this be done in water, as the famous Ruy/ch found by a particu-- 
lar experiment, but it concretes into a viſcous maſs. It putrefies in wa- 
* ter, if expoſed to the air; whence it is not true, that cold or warm water 
* dilutes the blood, but ſpring-water ſeems to coagulate it more than rain- 
Water. | 

* 3. The degrees of fire, from thirty to a hundred, putrefy, reſolve, 
* ſeparate, and volatilize the blood: a greater heat coagulates it, up to two 
hundred and twenty degrees; but a greater than this again reſolves, and 
* ſuddenly putrefies it. 

* 4. The acids of Moſelle and Rheniſb wine, vinegar, and diſtifled vine-- 
gar, dilute the blood, fearce alter its colour, and in ſome meaſure pre- 
vent its coagulating, The acid of nitre 3 coagulates it, and. 
turns its colour bluiſh ; the acid of ſea-falt likewiſe ſoon coagulates it, 


and changes it of a prey colour, inclinable to black: the acid ſpirits of 
o b 


* vitriol and ſulphur 
5 | 


whitiſh. ring it to” a firm. maſs, which is generally 


g, Volatile: 
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cences in the vital blood, contained in its proper veſſels, and by no mea" 
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'* 5, Volatile alcali ſcarce coagulates it, but preſerves it red. Fixed al. 
call rather diſſolves, than coagulates it: Sal volatile oleoſum, in ſome m:. 
* ſure, coagulates it: ſal-ammoniac, nitre, ſea-ſalt, fal-gem, and borax, 
* heighten and preſerve its colour, and ſomewhat prevent its coagulating ; 
ſo hkewiſe do the common and philoſophical ſoaps. Alcohol coagulates 
itz oils make it more viſcous. In all theſe experiments there is no fi 
of efferveſcence, or ebullition z but the colour and conſiſtence are the 
principal things which we here find to be changed. Regenerated tar. 
tar, well prepared, preſerves, or heightens the colour of the blood, and 
excellently preſerves its fluidity : the liquor of tartariſed tartar does the 
ſame; and Venice ſoap has nearly the ſame effect. But Helmon!'s tincture 
of ſalt of tartar, in reſpe& of the alcohol, whoſe quantity is large, rather 
coagulates itz tho? in reſpect of the other ingredients, the effect is leb 
ſudden. The beſt /a/ volatile oleoſum, undiluted, rather ſomewhat thickens 
the blood, on account of the alcohol. The compound liquor of the {p- 
rit of vinegar, and volatile ſalt, made according to the hundred and eighth 
proceſs, excellently attenuates and dilutes the blood, and preſerves its 
natural colour. 

6. Metals, diſſolved by acids, and thus made into a compound falt, 
and afterwards diſſolved in water, ſo as fully to ſaturate it, wonderfully 
and ſuddenly change both the colour and conſiſtence of blood; ſuch a 
the ſolution of the vitriol of iron, which coagulates the blood, and turns 
it almoſt black; ſo does the ſolution of lead with vinegar, or ſpirit d 
nitre : mercury-ſublimate alſo has almoſt the ſame effect; and the oil d 
© quickfilver, which I prepare with the ſtrongeſt oil of vitriol and quick- 
© filver, has the ſame effect in a very ſtrong and ſudden manner. Where 
© as theſe mercuries, when given in a ſmall doſe, ſoon and with certainty 
© diffolve down all the blood, into a thin, fluid, cadaverous water, that 
quickly paſſes, and ſweats out, at all the emunctories of the body.” 


The uſe. 


Hence we learn, in ſome meaſure, the ſenſible effects wrought upon the 
blood, by the admixture of certain known bodies, which being injected 
into the veins, produce the like effects in the living body, by mix. 
ture. But the ſame things, when taken at the mouth, often produce very 
different effects. And there are bodies, which being mixed in an incred- 
bly ſmall quantity, produce the greateſt changes, without any ſenſible al 
teration of the fluids, as we ſee particularly in poiſons. Therefore we mult 
not always conclude that the efficacy of mixture will be the ſame in the 
body, as out of it, whilſt the blood being extravaſated is contained 1 

laſſes. It alſo appears, that all mild things, rather than ſharp ones, d- 
lute and diſſolve the animal fluids. Hence we ſee there can be no efferve- 
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producing very ſwift motions. Paracelſus, therefore, „ Deſeartts, 


Hl, 


ſuch as can have a force equal to the removing of t obſtacles, and 
heres Helmont 
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Hlvius, and others, in vain took up this hypotheſis, to explain the actions 


of the body. Hence appears the fatal error of thoſe phyſicians, who, after 
having unjuſtly condemned acids, under the falſe notion of their coagulati 


the , by an argument wholly derived from milk; whilſt Hippocrates, 


from a cloſer obſervation of nature, Judged that vinegar was proper in 
inflammatory diſtempers, tho* the blood is thence rendered more denſe. And 
we cannot ſafely pronounce concerning the effects of acids upon the blood, 
unleſs it be firſt diſtinctly explained what kind of acid is underſtood :- 
the uſe ry — _— is 1 but of vegetable acids more whole 
ſom; and it frequently happens, that the things which really coagulate the: 
blood are ſuppoſed to diſſolve it. a 
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PART III. 


Chemical Operations upon MINERALS. 


2 
PRO ESSES Ap SALTS. 


PROCESS CXXVII. 


The examination of nitre. 


N the chemical treatment of minerals, we are firſt to begin upon falts; 

theſe being generally required in the preparations of other foſſils. And be- 

cauſe among foſſil Ales, nitre, in its origin, nearly approaches to animals 
and vegetables, this muſt firſt be treated on, as being a kind of dubious thing 
among the three, and appearing to proceed from putrefied animals (that do 
not uſe ſea · ſalt) mix d with alcali and lime; but of this we have ſufficiently 
treated in the ſecond part. It does not feem to be the nitrum, or litrum of 
the ancients. | 

© 1, Put nitre into a clean crucible, and fuſe it with a gentle fire, without 
© fulmination ; it remains melted like pure water, without changing its ra- 
ture, and ſcarce loſing any thing by exhalation. It paſſes thro? the cru- 
© cible, but does not grow alcaline, or become — and when poured 
© out, it preſently becomes ſolid, and never when, thus melted, takes flame, 
© nor ignites z whence it is falſely called an inflammable ſalt. And yet 
* whilſt it remains thus fuſed, if any combuſtible matter be thrown into it, it 
immediately takes flame, whence it came to be called inflammable ; but 
* when taken internally, it cools the body more than any other falt. 

* 2, Put a ſolution of the pureſt nitre, made with water, into ſeparate 
© glaſs veſſels, and pour ſucceſſively to them different acids; and the liquors 
© will be found to make no ebullition, nor to grow warm, opake, or troubled. 
© To another parcel of the ſame pour pure oil of tartar per deliguium, whereupon 
the liquor will grow opake and muddy, and ſoon depoſite a large ſediment 
at the bottom; from whence the liquor being decanted, it will no Jonget 
_ troubled by the addition of freſh alcali : and nearly the fame thing 

appens upon the addition of volatile alcalii And this is the true natur 
of nitre.” 
| The uſe, 
Hence it that nitre is neither alcaline, nor acid, nor of itſelf in- 
flammable ; but of all falts the eaſieſt fuſed in the fire. 
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PROCESS CXXIX. 
The refinement and cryſtallization of nitre, 


© 1, 1550 LVE common nitre in fix times its quantity of boiling 

water, ſtrain the hot lixivium quick, put it into a clean cylindri- 
cal veſſel, and exhale it over a clear fire, to a pellicule ; ſet it in a cool 
place, with clean ſticks acroſs the veſſel : there will preſently be formed long 
« priſmatic, hexagonal, tranſparent cryſtals. Collect theſe, and put them into 
© an earthen colander, that the liquor may drain from them ; afterwards dry 
the nitre in the open air. 

2. Diſſolve nitre in eight times its quantity of boiling water, filter the 
© lixivium, then drop therein ſome pure oil of tartar, mix them well, 
* then drop in more, and continue to do thus, till the liquor appears no 
more diſturbed. Boil the lixivium for a ſingle minute, train it hot to 
© make it perfectly clear; exhale to a pellicule; pour it out into a clean cy- 
* lindrical veſſel, with little ſticks laid acroſs, and let it ſtand in a quiet 
place: priſmatic cryſtals, like the former, will thus be formed. No expe- 
© riment ſhews that any alcali here adheres to the cryſtals of nitre, which 
* is thus made pure; nor does it appear that any method can afford it 
purer. | 

To Let the lixivium, that remains after this firſt cryſtallization, be diluted 
* with an equal quantity of fair water, then boiled for a moment, filtred hot, 
* inſpiſſated to a pellicule, and ſet in a cold place, as before; it will thus ſhoot 
* into cryſtals of pure nitre, which are to be dried as above. The remain- 
ing lixivium being again treated in the lame manner, and again ſet to 
* cryſtallize, yields more of them. And now the remaining liquor, which 
* 1s fat and ſharp, will afford no more cryſtals, and dries with great diffi- 
* culty ; and this happens not only when alcali has been uſed in the refining, 
but alſo when nothing but pure nitre was added. This laſt remainder 
a peculiar and very faline fluid, that long remains fixed in the fire. 


| The uſe. | 
1. By this means an excellent nitre is procured for medicinal uſe ; being 


wy light, of a particular bitteriſh taſte; and when taken into the body, it eaſil7 
0 


e 

ifſolves therein, wonderfully cools and thins the blood, giving a florid co- 
lour thereto, and checking the inclinations to venery. It is changed in the 
body, not being — 3 therein like ſea-falt, but turning into the hu- 
man falt, as explained in our proceſſes upon urine. If the moiſt, or ſolid 
parts of animals be falted with this nitre, they are thereby kept extremely 
red, and free from putrefaction; whence in all inflammatory * at- 
tended with an inflammatory condenſation of the blood, this ſalt proves ex- 
cellently attenuating, and at the ſame time no way offends by any violent 
acrimony, nor proves prejudicial by its weight. It does not occaſion thirſt, 
and prevents the ſalt of the body from turning alcaline, and the oil from 


— and on this account it may properly be called an antiphlogiſtic ſalt. 
A Ii | Here 
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2. Here we ſee an example of that operation uſually called the cryſtal. 
lization of ſalts, which is a collection of ſaline principles of the ſame ſpecies, 
into particular glebes, or ſhoots, always of the ſame figure, and peculiar to 
each particular ſalt. This depuration depends upon that law of nature, where. 
by the parts of different ſalts being diluted in water, and brought to a cer. 
tain proportion in reſpect of the water, begin to acquire a faculty of uniting 
their own particular parts together, more than of uniting with the water, or 
any other ſalts, whence they repel both the water and other falts. And 
thus thoſe ſalts always begin to come firſt together, when ſeveral kinds are 
mixed, which require moſt water to =P them diſſolved ; for thus theſe af. 
ſociate firſt, and repel from them the other ſaline parts, that remain fluid in 
leſs water; ſo that if any ſalts could be reſolved in one and the ſame pro- 
portion of water, it would be extremely difficult to ſeparate and diſtinguiſh 


them; which is now eaſily and certainly performed. And thus nitre is per- 


fectly ſeparated from ſea · ſalt, and ſea- ſalt from falt of tartar. For when 
nitre is thoroughly purified from fea-falt by cryſtallization, it affords an acid 
ſpirit by diſtillation, which diffolves filver, but will not touch gold: where- 
as, if a little ſea-ſalt remained with the nitre, it would rd an aqua 
regia, not an aqua foriis, The fame nitre being diſſolved in water, and 
purified with the addition of fixed alcali, does, by the bare cryſtallization, 
throw off all the alcali; for, in diſtillation, it is converted into af acid ſpirit, 
which would not be ſuch, if any fixed alcali adhered to the nitre. Whence 
we may obſerve a wonderful attractive, and repelling power, in this action 
of cryſtallization. 

3. If theſe cryſtals are well prepared, or appear tranſparent, and of 
their own exact particular and fo long as they a us, they al- 
ways conſiſt of the ſalt and water united in a certain method *and proportion, 
This from hence, that if theſe cryſtals be put into a clean glaſs, 
covered with an alembic head, and heated 2 fire, they yield a pure 
water ; but at the ſame time preſently grow white, * and loſing ther 
figure, fall into a powder of no cular figure, But if this powder be 
again diſſolved in water, infoillate?, and cryſtallized, the fame form and 
tranſparency return, Whence this ought to be conſidered by thoſe who 
write about the figure of the ſaline principle. Nitre, thus purified, remains 
dry in the air, and does not eaſily run by the moiſture thereof, 


PROCESS CXXX. 
Nitre changed to alcali, with tartar and fire. 


6 AKE fix ounces of pure dry nitre, reduced to powder, and the 

fame quantity of pure, dry, and pulverized cream of tartar ; mu 
them together in a mortar, and again, dry the powder thoroughly; put 
an ounce of this powder into a clean and dry bell-metal mortar, firſt well 
© heated, and apply thereto a little bit of burning coal: the whole mixture 
vill thus inſtantly deflagrate, with a violent noiſe, ſcattering many ſparks 
abroad, and diſperſing a ftrong-ſmelling fume z and leaving behind a whit 
2 7 
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© maſs, ſomewhat greeniſh in ſeveral parts. As ſoon as the deflagration is 
over, throw half an ounce of the fame powder upon the burning maſs, 
« and this alſo will deflagrate as the former, but quicker, hecauſe of the 
« oreater heat. Continue thus, till the whole maſs is deflagrated, and leaves 
c behind a white, greeniſh, uniform maſs, except a few ſmall parts up and 
down, which have not ſufficiently felt the fire. Theſe, therefore, ſhould 
© be carefully ſeparated from the reſt of the maſs ; and hence it would be 
« better if only a ſmall quantity were deflagrated at once, becauſe the fire 
« would be thus more equably applied thereto,” | 
Hence it appears that nitre, which of itſelf is not inflammable, according 
to the hundred and twenty-eighth proceſs, yet being mixed with tartar, 
which is oily, according to the fifty-fifth, it immediately takes fire, with a 
violent agitation, like gunpowder, upon the application of a live-coal z and 
that the manifeſtly acid ſalt, made by a mixture of nitre and tartar, is at once 
by a ſingle, ſudden, inflaming action of the fire, turned into alcali, of which, 
a little before, there appeared no fign, either in the nitre or the tartar. Nor 
is there hitherto known any method ſo ſudden, of producing a ſtrong fixed 
alcali, from a mixture of ſalts that are not alcaline, but on the contrary giving 
manifeſt ſigns of a predominating acid. For the ſalt thus produced is a 
ſharp, 4 and ſtrong alcali, in all its effects, and almoſt in every chemi- 
cal, medicinal, and phyſical operation. It however differs ſomewhat from 
other fixed alcahes, as yielding, when oil of vitriol is poured upon it, a 
certain acid ſpirit, that plainly appears, by its ſcent, to be ſpirit of nitre z 
which ſhews that ſome true nitre ſtill remains in this alcali, according to the 
hundred and thirty-fourth now ſoon to follow; but the quantity 
of this acid is ſmall. We have here, therefore, an excellent met of ex- 
peditiouſly preparing a fixed alcali, whenever it is wanted; and this ſudden 
change of nitre into alcali will not appear ſtrange to him who knows that 


no nitre is obtained in Europe, without the affiſtance of fixed falt, which 


is found in the aſhes of burnt wood. Laſtly, the falt, thus prepared, readily 
runs in the air, 


PROCESS cxxx! 
. Nitre turned to an alcal; with live-caals. 


q FILL a ſtrong and large crucible with very dry powdered nitre, laid 

in light; ſet the crucible firm in the furnace, and ſurround it with 
* burning coals at a diſtance, then gradually bring them nearer, that the 
* crucible, with the nitre it contains, may be thus heated equably, to pre- 
vent burſting. When all is now thoroughly hot, apply as ſtrong a fire 
* aS18 neceſſary to make the nitre run like water; then take a little piece of 
* wood-coal, hly ignited, and put it gently into the melted nitre, 
now at reſt, The coal (not the nitre) will thus inſtantly take flame with 
a hifling noiſe, and move over the whole ſurface of the melted nitre with 
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© a briſk motion, till it is conſumed, and the flame extinguiſhed, fo as to 
© leave the nitre melted, as before it was thrown in. Now throw in ano- 
© ther bit of live-coal as before, and the ſame phenomena enſue ; continue 
« repeating the operation, till at length the nitre remains fixed with the ſame 
degree of fire, ſo as to flow no longer, nor give flame to the coal thrown 
© in, which at length will always prove the caſe. This ſtate may be known 
to approach, when the nitre begins to loſe its fluidity, and the coal leaps 
« briſkly about, and ſometimes flies out of the crucible : at this time, there- 
fore, the fire ſhould be a little increaſed. When the coal ceaſes to flame 
any longer, let all cool, and there will remain in the crucible a maſs, with 
* an hollow part on its top, where the laſt burning coal had reſted : this 
© maſs is ſolid, ponderous, of a colour betwixt white and green, fiery, alca- 
line, and preſently runs in the air; therefore, whilſt yet very hot, let it 
© be fenth taken out by breaking the crucible, and put into a clean glaſs, 
to 1 ſtopped,*” - 
De uſe. 


1. Here the eye perceives that nitre will not take flame with a burning coal 
and that between the inflammable matter of the coal, and the melted nitres 
there ariſes a great motion of impulſe and repulſe : for when the live- coab 
that flew about in the crucible, is conſumed, the nitre immediately remains 
without any viſible motion, and does not appear on flame till, by the ad- 
dition of a freſh coal, the ſame motion is renewed ; and therefore the con- 
ſumption of the coal is haſtened by the melted nitre, whilſt it would other- 
wiſe conſume much flower ; and this accelerating action of the fire, upon the 
combuſtible matter, ſeems to increaſe the deflagration ; and, therefore, 
that the effect of nitre upon combuſtible bodies, by means of fire, is no 
more than this violent repulſive motion, whereby the coal, if ſomewhat large, 
is driven from the nitre with an exploſive force; after which the whole 
nitre remains calm and at reſt. 

2. The aſhes of the fixed vegetable coal, after the deflagration, here turn 
into a fixed alcali, that very eaſily relents in the air; but this alcali, here pro- 
duced, is much larger than would be afforded by the burnt vegetable mat- 
ter, and muſt alſo proceed from the changed nitre. This is another me- 
thod of converting nitre into alcali: the — thus produced, is very difficult 
to keep dry ; but preſently relents in the air, and runs into a ſtrong hery 
alcaline liquor, leaving a large quantity of aſhes behind. But if the falt, as 
ſoon as prepared, be diſſolved in rain-water, and directly ftrained, and the 
fæces remaining in the ſtrainer be waſhed ſo long, in changes of water, till 
they retain no Hy they now become inſipid, when dried. And if the ſeveral 
ſolutions be evaporated to the conſiſtence of the oil of tartar per deliquium, 3 
liquor like that will be obtained. And theſe pure aſhes, being weighed, will 
ſhew how much of each remained after the deflagration; and conſequent]yhow 
much falt of the burnt vegetable-coal might contribute to the making of 
this alcali : and hence alſo may be known, how much the nitre contributed to 
its production. This preparation is commonly called alcalized or fixed 


nitre 
2 PROCESS 
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PROCESS CXXXII. 
Sal prunelle from nitre. 


© 1, W AKE nitre, purified according to the hundred and twenty-ninth 

| « proceſs, melt it at the fire in a clean crucible, and as ſoon as 
© melted, pour it out in cakes upon a clean marble, and keep them, under 
© the title of ſal prunellz, for medicinal uſe, 

© 2, Diſſolve this nitre in clear rain-water, wherein red poppy flowers 
© have firſt been infuſed warm, ſo as to give a beautiful tincture, which is 
to be filtered; inſpiſſate the ſolution, and let it ſhoot into cryſtals, in the 
© common method: theſe being dried are another kind of /al prunellz, or 
« cryſtal mineral, formerly held a ſecret, as an infallible antiphlogiſtic. 

« 2. Melt four ounces of pure nitre in a clean crucible, and throw a ſcru- 
© ple of the flowers of ſulphur thereon, there will inftantly ariſe a great 
flame, like lightening, which, when the ſulphur is entirely conſumed, 
directly goes out of itſelf. And this being three or four times repeated, 
and the nitre poured out into moulds, ſo as to form little cakes, is another 
© medicated ſal prunellæ. | 


The uſe. 


The nitre thus prepared entirely agrees, in virtue and uſe, with that of 
the hundred and 2 -ninth — which J rather prefer, as the trou- 
ble of the preſent proceſs ſeems unneceſſary; and refined nitre every way an- 
ſwers the purpoſe. But hence we ſee that melted nitre, tho perfectly at reſt 
in the fire, has the ſame effect upon inflammable ſulphur as it before had 
on the ignited coal; that is, to make it deflagrate quicker and ſtronger : and 
hence the diſcovery of gunpowder, which is prepared from nitre, ſulphur, 
and coal. This preſent preparation has obtained the name of ſal prunelle 
from the Germans, who obſerving that a certain kind of epidemical camp- 
fever, attended with a dangerous black quinſey, which they call die brawne, 
was happily cured by the uſe of this powder; they thence called it by that 
name: and for the fame reaſon they give the ſame appellation to the plant 
ſelf. heal, or prunella; becauſe this cures the fame diſtemper. The ſalt, thus 
prepared, is never alcaline. 


PROCESS CXXXII. 
Sal polychreſtus. 


* x. MEET pure nitre in a crucible, and throw a little pure ſulphur 

: * thereon, not exceeding a ſcruple at a time; it will deflagrate, as 
m the preceding proceſs ; continue throwing on the fame quantity after 
each d tion, till at length as much ſulphur is uſed as there was nitre: 
* towards the end of the operation, the ſulphur thrown in does not flame 
* ſo violently, nor fo brightly as before. Keep the crucible {till in the fire, 
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twenty times its quantity of water, the perſon walking gently after it, and 
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© in the ſtate of ignition, for an hour; the ſalt will appear reddiſh up and 
down, but otherwiſe of a grey colour; if immediately after the deflagra. 
tion with an equal quantity of ſulphur, the falt be taken out without any 
* farther application of fire, it has always appeared to me, upon examination, 
to have perfectly the ſame efficacy as the former. 2. Or take equal parts 
6 dry nitre, and flowers of ſulphur, grind them to fine powder, 
6 —— it carefully; then throw two ſeruples thereof at once into an ignited 
* crucible, whilſt it remains in the fire : a violent deflagration will immedi. 
ately ariſe; which being over, throw the like quantity to the remainder, 
and this will deflagrate as the former. Continue thus till all the powder 
* is thrown in; there will now remain at the bottom of the crucible a alt 
extremely like the former. 3. Diſſolve the ſalt, thus prepared, in five 
© times its quantity of hot water, in a glaſs-veſſel ; ſtrain it, whilſt it is 
© hot; inſpiſſate it to drineſs; it will be of a white colour, of a bitteriſh ſul. 
* phureous warm taſte, and of the ſame nature with the ſalt ſometimes found 
in hot mineral waters; it is neither acid, nor alcali, but conſiſting of nitre, 
and ſome proportion of ſulphur, changed by the fire. 


The uſe. 

Sulphur, therefore, which conſiſts of the acid of vitriol and oil united 
together, has here the greateſt part of its oil conſumed in the flame with the 
nitrez and its acid part, now, perhaps, ſomewhat changed by the fire, 
with ſome of its oil, intimately mixed amongſt the nitre, noy 

alſo changed by the ſame, fo as to produce a neutral foſſil ſalt in the fir, 
Whence we ſee that nitre, which, when fired with a vegetable coal, turned 
into fixed alcali, is here, with ſulphur, changed into a fixed ſalt, that is not 
alcaline, tho' it had ſo long and ſo ſtrongly been deflagrated with _ 
Phy ficians, eſpecially thoſe of Paris, having thoroughly —— the 
virtues of this ſalt, called it polychreſtus, becauſe of its various effects, and 
proving ſucceſsful in many different diſeaſes. If taken upon an empty ſto- 
mach, by a perſon in health, in the quantity of two drachms, diluted with 


drinking four or {ix ounces of new whey, for three or four times, it ſome- 
times proves gently vomiting, oftner purgative; but always diuretic and {u- 
dorific, ſo often as it is determined to operate that way, by heat, motion, 
and ſudorifics. It cuts cold viſcous phlegm, reſolves in denſe inflammations 
of the blood, opens the es, corrects the bile when — to putre- 
faction, excites it when id, and ſtimulates it with gentlene and 755 
Hence, being eee given in chronical and acute diſtempers, it proves 
curative. It almoſt certainly cures inveterate tertians, without any — 
of relapſe, or without obſtructing the viſcera. It ſecurely cures quartans, 
by gradually reſolving the ſluggiſh matter thereof; and therefore has deſcr- 
vedly obtained the name of the ſalt of many virtues. If a little ſal- amo. 
niac be thrown into melted nitre, it takes fire: and if ſaturated by repeated 
addition, it affords a wonderful ſalt, that deſerves to be examined, on ac 
count of its particular nature. E 


PROCESS 
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PROCESS CXXXIV. 
Glauber's Hpirit of nitre. 


« HUT eighteen ounces of pure dry nitre, reduced to an impalpable pow- 
P C A+ Hhes'n clean 1 retort, and pour thereon fix — of * 
and highly rectified oil of vitriol: immediately place the retort in a ſand- 
« furnace, and apply a large glaſs receiver; luting the juncture with a mix- 
ture of lime- clay and a little ſand. There will preſently ariſe a heat, and 
« a red fume; apply a moderate fire, and the receiver will ſoon be full of 
red fumes, and a liquor begin to drop gradually. Increaſe the fire to the 
* utmoſt that ſand will give; and then let all ſpontaneouſly cool. As foon 
nas the neck of the retort is a little cold, ſeparate the receiver, and have 
© at hand a 4 dry glaſs, with a narrow neck, fitted with a ſlender fun- 
nel; pour the liquor into a bottle, thro? the funnel, under a chimney, to 
prevent the red fume from any way coming to the Jungs, for it is 
0 Ey, incredibly volatile and diffuſive; as ſoon as the ſpirit is in, exaAtly 
« ſtop the mouth of the containing glaſs with a 2 : in like man- 
ner, ſtop the receiver, and ſet it by for the ſame uſe; it will remain for many 
* weeks filled, with a red vapour, in continual motion. The liquor, in the 
* glaſs will appear of a gold-colour, with a red vapour always appearing in 
the empty part above, even for years, as I have found by experience: 
* and if at any time opened, a volatile, copious, red vapour immediately 
flies out, The operation is beſt performed in the cold winter ſeaſon. 


Oil of vitriol can ſcarce touch nitre but there immediately ariſes a vio- 
lently acid, ſharp, fiery, volatile ſpirit, that is perfectly nitrous, and has all 
the fame effects as common aqua fortis, and with fixed alcali returns to 
true nitre again. It is impoſſible to obtain more ſpirit from this nitre, by 
the addition of leſs or more oil of vitriol, whatever degree of a fand-heat 
be uſed. All the nitre, therefore, is not changed from fixed to volatile, 
from ſolid to fluid, from mild to ſharp, from white to red, from ntutral to 
acid, and from unactive to a moveable. reſtleſs liquor. This liquor is the 
true ſpirit of nitre, as appears by its ſmell, taſte, colour, red fumes, effects, 
and its power of regenerating nitre again. It contains nothing of the oil of 
vitnol employed, as appears from certain experiments : the other part of the 
nitre, therefore, which is not rendered volatile by this operation, unites with 
the oil of vitriol, fixes therewith, and becomes a white denſe ſalt, neither 
acid, nor alcaline, but neutral, and of a new kind, ſomewhat reſembling the 
!ariarum vitriolatum. Upon conſidering this, ſome eminent chemiſts have 
ſuppoſed, that nitre, in its origin, was made of a fixed alcaline ſalt, and 
the proper ſpirit of nitre, ſuch as is here produced; and mixed together to a 
perſeg ſaturation. But as oil of vitriol is a much ftronger acid than fpirit 
of nitre; when that comes to be mixed with the nitre, they imagine that the 
fixed alcaline part of the nitre attracts the acid oil of vitriol, ſo that the _ 

ere 
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here unite into a ſalt, conſiſting of the alcali of nitre, and the oil of vitriol, 
che pure acid of the nitre, now ſet free, by the oil of vitriol, from 
the alcali, that detained it before, remains a pure, red, volatile acid, of its 


- own peculiar nature. Hence they attribute this whole action to the bare 


ſeparation of the parts pre-exiſting in this form before, and not produced 

reſh by the action of the fire. This explanation ſeems very plauſible, and 
countenanced by other experiments; icularly, hereafter, in the hundred 
and thirty- ſixth, the hundred and thurty-ſeventh, the hundred and forty. 


third, the hundred and forty-fifth, the hundred and forty-ſixth, and the 


hundred and forty-ſeventh proceſſes. But if we conſider the origin of nitre 


from animals and fixed alcali, it ſeems difficult to find a prey e in them, 


any way reſembling ſuch an acid ſpirit, as is here pre z eſpecially, ſince 
the moſt diligent enquirers into nature cannot any perfect nitre, ſpon- 
taneouſly generated. Certainly, there is no inſtance of any natural acid like 
that here obtained; we muſt therefore abide by our experiments, and be- 
ware of haſty concluſions. There is no known method, either of art or 
nature, for obtaining a ſtronger, or a purer ſpirit of nitre than this; whence 
we ſhall always uſe this ſpirit for the future in thoſe operations that require 
it. Glauber was the firſt who diſcovered this art, which he held as a ſecret, 
and fold the production at an extraordinary price, but at length divulged 
the method; to him we are therefore obliged for ſo excellent an inven- 
tion. And hence we have an intimation what numbers of new, uſeful, and 
excellent diſcoveries might be made, by applying one body to another, and 
afterwards working upon them with fire. 1 preſent experiment is one of 
the nobleſt that f ever produced. | 


PROCESS CXXXV. 
Glauber's dulcified ſpirit of nitre. 


*1, DUT into a tall bolt-head eight of alcohol, red 

* without alcali, let fall into — * rnay at once of 2 
t ſtrong ſpirit of nitre ; then leave off, and ſhake the two liquors well toge- 
ther, that they 44. mix ; aſterwards drop in more, ſhake as be- 
fore, and thus p carefully, till an eighth part of the ſpirit of nitre 
© be added, in proportion to the alcohol; obſerving after each time to ſhake 
© the glaſs thoroughly. Afterwards digeſt the liquor for ſome time; and 
then diſtil it twice or thrice over in a retort : thus a true dulcified ſpirit of 


"© nitre will be obtained (a). 2. If common — of nitre, and common ſpirit 


of wine, were here uſed, they would not thus afford ſo noble and balſamic 
© a ſpirit, on account of the water they each of them contain, 3, I have 


0 often experienced, and ſhewn the erous effects that may ariſe upon 


mixing large quantities of alcohol and ſtrong ſpirit of nitre together; for i 
to two drachms of Glauber's ſpirit of nitre, contained in a bolt-head, there 
be at once added fix. or ſeven drachms of alcohol, there will ariſe a violent 


(a) See Hoffman, Obſervat, Plc. che. p-. 128. 
2 


« heat, 
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heat, ebullition, and vapour; and all the liquor ſuddenly eſcape out of 
« the glaſs, tho' it were ever ſo high, and this with great danger of ſuffo- 
cation, if it ſhould touch the lungs 3 and in this manner I have loft both 
the liquors. The excellent Doctor Slare has more obſervations to the 


© fame purpole (a). The uſe 


Upon thus mixing J alcohol and ſpirit of nitre, there immediately 
ariſes a fragrant ſmell, like that of ſouthern- wood; there is alſo obſerved a 
high degree of efferveſcence betwixt this volatile acid and pure ſubtile oil, 
without the leaſt interpoſition of an alcali. And yet the efferveſcence is 


almoſt fiery ; ſo that if a lighted candle were applied to the vapour, the 


infide of the glaſs would appear on flame, and the whole inſtantly burſt in a 
dangerous manner. The oftner theſe two liquors are digeſted, and diſtilled 
together, the more exactly they unite, and thus afford a perfectly acid 
and oily falt, which has an actual preſervative, balſamic, detergent, diſſolv- 
ing virtue, and prevents the putrefaction of the bile. Being properly di- 
luted, and prudently uſed, it preſently gives a beautiful whuteneſs to 
teeth 1 if 4 uſed, deſtroys _ * — the ns hmm if 
by a mucous or corrupt bile, or if the cauſe proceeds from 
ip ig the fonnch I is a — carminative it is recommended 
as a preſervative againſt the ſtone, and even as a ſolvent” for it. It was 
formerly the famous lithontriptic of Sylvius, held at ſo dear a price. It 
promos Frag 2 allays thirſt, — 4 LL. breath, and 
particular virtues in the ſcurvy, It is conveniently upon an empty 
ſtomach, to twenty or thirty drops in wine, mead, or beer. 


PROCESS CXXXVL 


The regeneration of nitre, by means of the hundred and thirtieth, bun- 
dred and thirty-firſt, and hundred and thirty-fourth proceſſes. 


*1, ARE an ounce of dry fixed nitre, made according to the hun- 
T irty- firſt proceſs ; diſſolve 
* 1t in eight times its quantity of fair water, and the ſolution, Pour 
* the liquor hot into a clean, heated, glaſs, with a narrow neck ; 
drop thereto, ſucceſſively, a few drops of Glauber's ftrong ſpirit of nitre : 
the falling in of each drop ſuddenly occafions a great effervelcence ; ſhake 
the glaſs fo long as this continues, then drop in more, as before, and con- 
* tinue thus, till the efferveſcence begins to abate z after which add only 
*afi . ſtrongly ſhake the hot liquor. Proceed thus, 
ly, till no more wt yen ˙·— will be tranſpa- 
kent. and certain long, and cryſtalli 
* It has no ſcent, the taſte is ſomewhat bitteri and perfectly nitrous, 


h Philof. Louth. Abridg. vol. III. p. 358. 
— Tranſact. L 3 p. 35 
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© the liquor a little more; boil it for a moment, ftrain it hot, evaporate to 
A pellicule, and actual cryſtals of nitre will ſhoot. Strain the remai 
2 inſpiſſate, and cryſtallize as before ; thus more true nitre will be 


—_ If any other pure fixed alcali, prepared from tartar or pot-aſh, he 
« uſed in this experiment, inſtead of fixed nitre, the ſucceſs will be in every 
: relpe the fame; and no difference be found in the nitre produced.” 


The afe. 


The inuſtrious Mr. Boyle conceived ſo highly of this experiment, that 
he thought proper to write a treatiſe upon it z and truly it is one of the 
moſt capital eres in chemiſtry; as ſhewing how, from the 
and moſt corroſive acid and alcali, immediately to produce, by a bare 

portional mixture, a neutral, mild, cooling ſalt, in no reſpect corroſive. Here 
2 hly odorous and volatile acid is, in an inſtant, attracted into a fixed 
a 8 with the loſs of all its odour and volatility, fo as to bear a fire of fu- 
ſion, without remaining volatility: whence we may eafily underſtand the 
great attractive there is betwixt acid and alcali. At the inſtant of this 
conflict, a quantity of elaſtic and highly expanſive air ariſes, which is only 

in the action of the attraction, and ceaſes when that 1s over: 
whence air ſeems to be ſtruck out of the bodies of the acid and alcali in the 
collifion. - Hence this action ſcems to be an attraction, not a repulſion, and 
— the violent and ſudden motion ariſes from the expulſion, 2 
the air, whilſt the alcali and the acid are cloſely uniti Here ve 
rr olid, body with 
an alcali; and that the alcal, which would before run ſpontaneouſly i in the air, 
and the 420 of the nitre, ſcarcely by any other means to be rendered ſolid, 
afford a ſalt upon uni 2 when ber hg remain firm in the ar, 
and even acquires a folit- r ſhoot into cryſtals in water. Here 175 
we ſee, that an alcali may de determined by an acid, into that kind 
which 'afforded the acid; and, therefore, that ulcali is indifferent to every 
acid, and ca of uniting with them all; tho always fo as to 
the ſalt which afforded the acid. Hence alcali appears a kind of unimpreg- 
nated- or female body, to be impregnated by an acid, which acts as thc 
male with ee the! and generates its own kind, or preſerves its 
— and, the indifferent nature of alcali is determined by the 
acid. And hence, again, it appears, that the laſt iples of nitre may 
Pe nn aleali, faturated with the acid ſpirit of nitre; and, there- 
nature thereof, the figure, and other properties, may be on. 
ing to ction of them both. But whether all nitre origi rh fn 
ceeded ens this acid, before E n itſelf, and united with a 
alcali, in like manner 'pre-exiſting by I cannot fay; and very much 
. n. But that nitre may be made in this manner, dad dle den it mi it maß 
be re from earth impregnated with the diſſol ved nk $f 


and the ſaline of FO Tr ON Wt 
and this is fun for me. 
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PROCESS! XXI. 
Nitre regenerated in an unfixed ſtate. 


1, YNTO a capacious glaſs, with a narrow neck, put three ounces of 
| pure volatile alcaline falt, prepared according to the hundred and 
« fixth proceſs; dilute it with ſux times its quantity of fair water, and, when 
diſſolved, drop in a quantity of pure ſpirit of nitrez an efferveſcence will 
« riſe like that ho prong ne Continue in the ſame manner as 
there directed, till the point of ſaturation be eactly hit; ſoon after which, 
* oblong, faline, priſmatic, eight · ſided cryſtals will „exactly like nitre. 
12 


Again, dilute this compound liquor with twice its quantity of water, 


« filter, exhale to a pellicule, over a gentle fire, and ſet the whole in a cold 
place, and nitrous cryſtals will be formed. Proſecute the operation till 
* all the falt is ſhot, which will appear in the form of ſcentleſs cryſtals of 
© nitre, and of the fame cold, bitteriſh taſte, which is peculiar to nitre. 
© Theſe cryſtals eaſily melt in the fire, hut at the ſame time fly off, not 
© remaining fixed like nitre: they make a flame with all inflammable mat 
ters, like true nitre; and with oil of vitriol afford a ſpirit, like true nitre. 
Hence they are true nitre, but ſemi-· volatile. * r 
| | Lhe 06s) - | 
This is an excellent experiment, and teaches the ſeveral particulars ex- 
plained under the laſt procels z to which we may add, that here, from two of 
the moſt odorous bodies there ariſes a perfectly inodorous falt z from two 
violent cauſtics, an exceeding cool and mild ſalt; from two very volatile 
bodies, a ſalt that is not volatile, except with a conſiderable heat. Here the 
volatile alcali, of itſelf indifferent, is, by a ſaturuting acid, turned into a par- 
ticular ſalt of the nature of the acid employed, which thus regenerates the 
body that produced it. Hence we ſee that the volatility of a falt depends 
upon the alcali contributing to its compoſition 3 which alcali, if fixed, the 
falt is fixed; if volatile, the ſalt is volatile: and that the nature of the 
falt produced depends upon the acid mixed therein. And hence we have 
the method of procuring a volatile - nitre 3 the diſcovery whereof has ex- 
erciſed the labour and induſtry of the' chemiſts in all ages. The virtues of 
the ſemi-volatile nitre, thus prepared, as far as I could obſerve, are of the 
lame kind with thoſe of common nitre, or the fixed regenerated kind, tho? 
rote gentle, and differ only as the virtues of ſca-falt differ from thoſe of 


pROCOESGSG CXXXVIIL 
|  Glauber's alcabeſt. | 
T the alcaline falt, according to the hundred and thirty- 


firſt in a di and it to the air, in a 
proceſs i Tn {| 
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cold quiet place, free from duft ; it will ſoon begin to run; pour off 
er to the 


* what is diſſolved into a clean glaſs. Again expoſe the remaind 
OR CO IN, 1 2s hte BB ron Bd : 
Much aſhes will remain behind; but the liquor, when ftrained, becomes 


© clear, alcaline, and thick, like oil of tartar per deliquium.” 


The uſe. 

This is that famous liquor of the chemiſts, boaſted as ſo great a ſecret | 
by its inventor Glauber, who put it off for the true alcaheſt : but ſecrets, 
once revealed, are lighted z and this ſeems to be the caſe here. By all the 

iments I have made, I could never diſcover any thing particular, and 
which 1 did not alfo find in el of tartar per deliguium, in whatever caſe I 
- © babes es alcaheſt is prepared with more difficulty, obtained 
in leſs quantity, and comes dearer : and hence, perhaps, it p better, 


PROCESS CXXXIX. 
Nitrum nitratum. 


C O eight ounces of the lixivium of nitre, put thirty of 
— Keule, 48 — 


the ſtrongeſt ſpirit of nitre ; evaporate to a pe 
after the common manner: perfect nitrous cryſtals will be thus obtained, 


_ © but of an acid taſte,” 


The uſe. 
This proceſs ſerves to ſhew how certain ſalts may be united with the acids 


themſelves afford, into the form of a compound ſalt. And by adding more, 


or leſs of the ſpirit, the ſalt may be made more or leſs acid; but the more 
acid it is made, with the more difficulty it afterward dries, and keeps dry; 
being thus always apt to run in the air. The nitre, thus prepared, is ad. 
vantageouſly uſed in burning fevers, attended with fy tongue, and 


- thirſt, 


PROCESS CXL. 
Vegetating nitre. 


= 1* in the preparation of Glauber's ſpirit of nitre, according to the hun- 


dred and thirty- fourth proceſs, there are taken four parts of nite, 
* and one of oil of vitriol, after all the 2 is entirely driven off, 


the white falt, remaining perfectly dry in the retort, be left in the op? 


«* air, its ſurface will ſoon begin to be covered with a thick long down, # if 
it grew; which phænomenon E do not remember to have obſerved in other 
, — Firs if the falt be diſſolved in water, 8 and „* 
© dryneſs, in a cylindrical glaſs, then kept expoſed to the open air, its 

<« furface will often appear thick-ſet, with a kind of atual little branch 
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plants; all which diffolve away upon the application of heat, ſo as to 
leave the ſurface even; but upon expoſing the veſſel to the open air, in 
« a quiet place, they have grown up as before : thus ſeveral times exhibiting 


« the reſuſcitation of plants, as it were from their own aſhes, of which ſome 


« of the chemiſts have formed ſo many fables ; and I have ſometimes ſuf 
« pete the thing might, perhaps, be done by this means. 
The uſe. 


This curious experiment ſhews that the great diſpoſition which nitre has 
to cryſtallize, affords an opportunity of imagining a kind of artificial vege- 
tation, ſuch as ſome over credulous artiſts have feigned, but never, I con- 
ceive, exhibited, under the title of vegetable reſuſcitation. ; 


PROCESS CXLL 
Spirit of nitre with bole. 


©1, TAKE a, pound and half of purified nitre, reduced to powder; 
F © and fur unds and an half of common red bole, 2 them 
* well together, put the mixture into an earthen long - neck, fo as not to riſe 
into the neck thereof; as the long-neck lies horizontal in the furnace, 
© after the manner deſcribed in our chapter of furnaces, let two of theſe 
Jong: necks be uſed at once, and Jute on their receivers (a); apply a gen- 
0 tle fre at firſt to warm the matters, and increaſe jt a little every quarter 
* of an hour, till, by degrees, the furnace and veſſels become thorough| 
hot. A moiſt vapour will now begin to come into the receiver; increaſe. 
* the fire ſo far, by degrees, in the ſpace of half an hour, till the vapour 


comes over reddiſh ; and gradually raiſe the heat till the vapour comes over 


perfectly red. Continue thus for three hours; at length raiſe the fire fo 
* high, till the long-necks grow red hot, ſo that the ignited matter may, 


© in the e be perceived thro* the glaſs receivers; and keep the 


* fireup to height for two hours; then let all cool, and as ſoon as the 
* necks of the Iong-necks are cooled, take off the receivers, with care to 
avoid the fume z pour the diſtilled liquor, thro? a funnel, into a glaſs-veſſel, 
* which, being exactly fitted with a glaſs-ſtopper, is to be ſet ih a cold 
place. This will be a very ſtrong, acid, ſharp, and-cauſtic ſpirit of nitre, 
* exhaling very red fumes, like Glauber”s ſpirit of nitre, but is never ſo ſtrong. 
When the diſtillation has been well performed, I have had of this ſpirit 
| ns I: or one half and a fixteenth in reſpect of the nitre em- 

Ployed. 447% 

* 2, The bole, remaining behind, fill retains a taſte of the nitre. I have 
* boiled the whole of it in a large proportion of water, ſtrained the hot li- 
quor, and repeated the boiling with freſh water, till it would fetch out 
* nothing more z then boiling the ſtrained Iixiviums, which were naw: 


{a) For fuller inſtructions relating to the furnace and apparatus of the veſſels Here required, 
4 clear 
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<: clear, and of a nitrous taſte, I evaporated them to a ſmall quantity, of the 
< thickneſs of milk: it had a taſte not very ſharp, but lixivious, as if ſome. 
< what alcaline ; and examining it, by putting acids thereto, I found it in 
<, ſome meaſure alcaline, a little changed from the former nature of nitre, 
and yet not true alcali, 

g. Great care is to be taken in this operation, that the coals thrown into 


the furnace, during the diſtillation, are firſt thoroughly heated, otherwiſ: 


they would break the long-necks by the coldneſs, ſuddenly driven out of 
them by the fire. Hence care alſo ſhould be taken upon opening the 
door of the furnace to feed the fire, leſt the cold air, entring in too ſud. 
< denly, ſhould crack the veſſels ; and be cautious, likewiſe, leſt upon open. 
ing the door of the furnace, the flame ſhould violently burſt out into the 
face of the operator; or be received, with the air, into the lungs, 
© 4. Pure nitre, by itſelf, in a glaſs retort, and a ſand-heat, melts long 
before the glaſs ; and when heated fo as to melt, it receives no more heat 
by encreaſing the fire; and tho' long kept in this ſtate, it affords no acid 
« ſpirit, but remains fixed without conſiderably exhaling. And if long de. 
< tained thus in a Heſhan retort, and the fire be violent, the ſalt, at length 
-< paſſes thro? the pores of the earthen veſſel, without ſending any acid fpirt 
< I} but is at length almoſt loſt, by tranſuding thro! the 
« | ud 
28. Nitre mixed with thrice its quantity of bole, brick, or tobacco · pip 
© clay, reduced to powder, then 41 a crucible, and ſet in the de, tot 
not melt, but fume, affords an acid vapour, and thus, in a ſhort time, 
_ © evaporate its greateſt part into the air. 
1. Hence it is plain, that the fire acti n nitre, Whilſt it is prevented 
from. melting, b The interpolition of * of a matter that vil 
not flow in fre, has a very different effect, and heats much more ſtrong: 
ly than when the ſalt flows in the fire, and, therefore, cannot be further 
changed thereby. The change is effected by rendring a fixed ſubſtance vo- 
latile, a mild one changing a ſolid into a fluid, and a neutral body into 
a violent acid; all which can only be obtained by preventing the fuſion of the 
falt, as, in the hundred thirty-fourth proceſs, we did by means of oil of 
Vitriol in a Gnd-heat. But whether in the ſpirit, thus prepared, there 5 
not alſo ſome liquor ing from the bole, has been much queſtioned; 
chiefly becauſe the bole, once employed in this operation, is ſaid to be in- 
capable of {crying in; for that the ſpirit of nitre cannot hence be obtained. 
But certainly, the ſpirit of nitre prepared with the oil of vitriol, and thut 
with the calx of vitriol, under the name of agua fortis, and that with calcined 


"alum, are alike to this, almoſt without the leaft difference; and yet o 


bole was employed in their production. Let the experiments, 


on each fide of the queſtion, be collected: à longer time will ſhew what 3 
ſhort one cannot | | | IR 
b Again, ſome diſcerning chemiſts among the moderns ſuppoſe nitre t 


made up of alcali, and a particular nitrous acid, as we explained unte 
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the hundred and thirty-fourth, hundred and thirty-fixth, and hundred and 
thirty-ſeventh proceſſes. The incomparable Mr. Homberg has, by a labori- 
ous experiment, and a ſubtile calculation, here determined the proportion of 
the alcali to the acid, to be as four hundred and eighty to a hundred and 
eighty three (a). But here, by diftillation, nine ſixteenths of acid are obtained, 
in 5 — of the nitre, and yet ſcarce any alcali is obtained from the remainder, 
whence it certainly appears that this acid proceeds from the nitre, as changed 
by the fire, and not by a ſeparation of the acid and the alcali, pre-exiſting in 
the compound before the operation: ſo that the wonderful action of the fire 
here performs what is otherwiſe effected by the oil of vitriol. Since, therefore, 
true nitre is never found ſpontaneous in nature, and its ſpirit never without 
the aſſiſtance of oil of vitriol or fire, whilſt the ſalt is prevented from melting z. 
we conceive that the acid ſpirit of nitre no where exifted in nature, before 
the diſcovery of the — of procuring nitre, and drawing a ſpirit from it z. 
fo far we mean as can. be known from chemical experiments. Thus it was- 
impoſſible both for art and nature to make gunpowder before the diſco-- 
very - nitre, tho? even all other natural things were known, except nitre 
alone (J). | [>< 

3. 2 when the red colcothar of vitriol, or calcined alum, is mixed with 
nitre in a certain proportion, ſo as to hinder it from melting in the fire, and, 
conſequently, fit it to ſuſtain a greater heat; it thus alſo affords an acid ſpirit 
in red fumes, in every reſpect reſembling the true ſpirit of nitre of the preſent 
proceſs, and in a large quantity. We are here to confider that the colco-- 
thar, and burnt alum, conceal a large quantity of a very ſtrong acid, called 
oil of vitriol, or. ſpirit of alum; and theſe ep has As by the fire,. 
enter the nitre, its ſpirit, ſubſtitute ves in its place, and 
thus leave for a remainder a caput mortuum, containing that called the pana-- 
cea duplicate, which is conſiderably like the falt ru, in the making of 
Glauber's ſpirit of nitre: and this is the origin of all the aguæ fortes, whoſe 
production entirely depends Hen the reaſon above aſſigned, in the hundred 
and thirty- fourth proceſs. This tranſmigration of ſaline acid. ſpirits is a 
wonderful operation, whilſt one of them poſſeſſing the place of another, 
drives the former out, and thus appears to produce unexpected tranſmuta- 
tons. And by what we can hitherto learn, oil of ſulphur made by the bell, 
and oil of alum, are perfectly the ſame acid ; having all of them. this pro- 
Fs that they [ſeparate all the other known acids from the bodies that 
hold them, render them perfectly volatile, poſſeſs. the places thereof, and 
driving out the former acid ſpirits, form with the remainder a new body, 
of its own particular nature, according to that of this ſtronger acid. Aqua 
fertis is a mere ſpirit of nitre; colcothar can, by no violence of fire, tho” 
ever ſo long continued, be deprived. of all its, acid : hence the cqput  mor- 


% Here ſeems to be no allowance made forthe aqueous part, which holds the acid ſalt 
— „eee OTH to be as 60 to 19 of the true acid. See pro- 
cf 148. "ar 


0 This ſubjeR, as to the generation of nitre, may receive confdetable light od hen (8 
wer to Hi mire ; and the enery's two p igin df 
Alia the Bog — ; younger Lemery's two papers upun _ 


diive- 
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mum of vitriol and alum abound with a ſtrong acid, which the fire cannot 
drive over: this acid is attracted by the other part, of the nitre, which can. 
not be converted into acid, and uniting with this by the force of the 
= 3 new kind of —— and ſends _ = CY — in 
he form of aqua fortis. t who promiſe art 0 ſtry to 
convert the whole body of ere, b diſtillation, into the ſpirit of — by 
„ 5 of the whole, ſo as from a pound of nitre to procure a pound 
of ſpirit, aſſert a thing which to me ſeems perfectly impoſſible, and con- 
trary to the nature of the art, I have made various experiments to aſſure 
me of this truth. | | 

4. The ſpirit of nitre of the t proceſs, Glauber's ſpirit of nitre, 


and the common aqua fortis prepared, afford a nitrous acid, diſtin- 


guiſhed, by its red fumes from all other acids, and always diſcovers itſelf by 
means of theſe fumes, and its particular odour. When mixed with fixed al. 
cali, they regenerate a true nitre; they diſſolve filver, and have all the othcr 
effects mentioned of them in our chapter of menſtruums. 


PROCESS CALI. 
| The depuration and cryſtallization of ſea-ſalt. 


Diss OLVE common ſea - ſalt in fix times its quantity of rain- water 
| * ſtrain the ſolution hot thro? a cloſe linen bag, ſo often as to render 
it perfectly limpid ; then exhale away in a glaſs-veſſel one fixth part of the 
water; ſet the remainder in a quiet, cold place for three days, in a veſſe 
covered, to keep out the duſt; if it depoſites feces, pour off the 
* liquor from them by e veſſel; i pr open rn Ie 
liquor was perfect, and may now be evaporated to a pellicule : 


© ſolution be again eva to a e, and ſet to ſhoot as before. By 
© thus continuing to repeat the operation, the liquor will at laſt become thick, 
© un&uous, a „ and hard to dry, and ſcarce afford an cryſtals. If 
© the falt, thus purified, be decrepitated in the fire, and fuſed 


with a ftrong then poured out upon a dry marble, it reſolves in 


© the air, and depoſites earthy faces ; from bo nee mt, * 
1 ſeparated, then inſpiſſated, calcined, poured out, an u 50 run 

©. air; the Ear thus repeated, the ſalt at length vaniſhes into tie 
air, as a very ancient ical writer has truly obſerved? - 


The uſe. 


e TT 


W 
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cryſtallization, for procuring ſalts pure and ſimple, whilſt their innate vir- 
tue, when the falts are diluted with a certain —— of water, unites 
the ſimilar parts together, and ſeparates the diſſimilar; and the water, being 
attracted more by one ſalt than another, cauſes one to ſeparate from the 
water, ſooner than another. And unleſs falts be thus previouſly depurated, 
it is in vain to expect they ſhould afford pure ſpirits, which are neceſſary to 
certain operations. If any ſea- ſalt were in nitre, the nitre, upon diſtillation, 
would afford not an aqua fortis, but an aqua regia; and the fame holds true 


of ſea-falt, if any nitre be mixed among it. The falt, thus obtained, is 


ſuch a diſſolvent of gold, that without its addition, gold can no otherwiſe be 
diſſolved, except by fuſing with metals. This falt is a wonderful preſerva- 


tive, by means whereof all the parts of animals and vegetables are kept from 


putrefaction. 
PROCESS CXLIII. 
Glauber's ſpirit of ſea-ſalt. 


* 1, T: O three parts of ſea- ſalt, prepared as in the 1 proceſs, and 

put into a glaſs-retort, pour one part o 
vitriol; at the inſtant Key mix, a volatile white vapour riſes out, which 
z to be carefully avoided, as being ſuffocating, and capable, if but once 
© drawn in with the breath, to ſtop the action of the lungs irremediably. 
Directly apply a large and cold glaſs-receiver, lute the juncture, apply a 
very ſmall quantity of fire at firſt, for a wild ſpirit will long continue to 


come over, ſo furiouſly as to blow thro” the luting, or break the veſſel; 


© ſo that the fire muſt be kept gentle, for three or four hours; then encreaſe 
*ita little, and a leſs volatile liquor will come over. After eight hours 
© have been employed upon the operation, urge the fire till the iron 
becomes ignited, and no more liquor riſes; then let all cool, and when 
the neck of the retort is no longer hot, take off the receiver; the liquor 
* will fume: and beware of receiving it in with the breath. Pour it into a 
* glaſs, well fitted with a glaſs-ſtopper, and ſet it in a cold place, other- 
* wiſe the glaſs often burſts, by means of the motion of the vapour. If thus 
* kept for years, a white ſuffocating vapour immediately breaks out = 
* opening of the veſſel ; but if the an thus produced be carefully diſtilled 
un a glaſs-body, under a chimney, into a receiver, the volatile ſpirit will 
come over, whilſt there remains at the bottom a more fixed liquor, of a. 
colour betwixt a yellow and a green. This liquor remains quiet without 
* exhaling, but that which comes over into the receiver has a violent ſuf- 
* focating volatility, and may be kept apart as a pure volatile ſpirit of ſalt 
m a cloſe veſſel. 5 2 $10.33 11, 

© 2. To three parts of purified and- dry. ſea-ſalt, put into a. retort, add 
two parts of clean rain-water, and one part of the ſtrongeſt oil of vitriol.. 
Let the oil of vitriol fall in by low drops, to prevent burſting the veſ- 
* {el by the ſudden heat that would rife — mixing in the whole at once. 
The mixture will grow hot; place the retort in a ſand furnace, and apply 

Vor. II. | LI. | ** A. CApa-- 


the ſtrongeſt oil of 
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© a capacious receiver; diſtil gently for the firſt four hours, while the water 
comes over ſlowly ; otherwiſe, if made to riſe briſkly, it always cracks 
the receiver, After this, increaſe the fire gradually; the ſpirit of ſea-falt 
« will come over, which is then known to riſe, = the liquor runs in 
« ſpiral veins. Now raiſe the fire, and gradually urge it, till at length the 
iron pot own of a red heat, and no more liquor comes over; at which 
time the pirit will not fume. Then ſuffering all to cool, pour out the 
« ſpirit, which is now neither ſuffocating, nor ſmoking. If this. be diſtilled 
again with a gentle fire, in a glaſs-body, there will come over a limpid, 
c —_— acid water, of excellent internal uſe, being mixed with juleps, 
in ſuch diſtempers as require it; an excellent fat ſpirit will remain in the 
bottom, of a colour betwixt green and yellow. 
© 3. In both caſes there will be left behind a very white and fixed falt, 
© that can only be fuſed with a violent fire; this ſalt will come to be more 


particularly conſidered, under the hundred and forty- fifth proceſs. 


It ſeems ſurpriſing, that oil of vitriol ſhould raiſe ſo volatile a ſpirit, by be- 
ing barely poured upon fo fixed a ſalt as ſea-ſalt ; which ſpirit is again fixed by 
adding fair water to it, and is not generated when the oil of vitriol is mixed 
with a ſtrong ſolution of ſea- ſalt for diſtillation z or again, when the oil d 
vitriol is diluted with water, and added to the ſea-ſalt : in which three ways 
this ſurpriſing and ſuffocating volatility is fixed, and rendered unhurtful: 
but when the ſpirit, thus fixed and rendered wholeſom, is urged. with the 
heat of a hundred degrees, it lets go its water, and remains rich, very fat, 
thick, "geting acid, fragrant, and of a greeniſh colour, and as perſed 
as can be any way obtained. But here again are certain limits, for only 
one certain part of the ſalt is thus converted into acid ſpirit z whilſt the other 
remains fixed with the oil of vitriol. I could ſcarce gain more than a third 
8 ſpirit, ſeparate from the water, in proportion to the ſalt. Th 

pirit has ſome ies in common with other acids, and ſome particu- 
lar. It is particularly grateful to the ftomach, excites the appetite, ate. 
nuates mucous humours, reſiſts putrefaction, and corrects the bile, when 
_ too acrimonious, „ quantity, 4 corrupted. It is of 7 
in curing gangrenes gums, mouth, or tongue; it prevents the ge- 
neration of 222 and, according to Helmont, Toe to Hiflolve itz its 
ſerviceable in the ſtrangury attending old-age. If the eft ſpirit of falt 
be mixed with thrice its weight of alcohol, and the two be thoroughly united 
together, by two or three diſtillations, they make a volatile, oily, acid, fra 
grant and balſamic ſpirit of great virtue. This acid ſpirit diffolves gold, whe" 
very ſtrong, or rendered more noble by being ſeveral times drawn over from 
ſea - ſalt: in ſhort, this liquor exceeds all that can be faid of it: and ths 


another highly uſeful experiment, which we owe to the induſtry of | 


PROCESS 
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PROCESS CXLIV. 
Spirit of fea-ſalt with bole. 


© 1, AKE fix pounds of pure dry ſea-falt, put it into two earthen 

＋ * long-necks, each of them containing three pounds of ſalt; put 
© the long-necks into the fire, and cover them with tiles to prevent any thing 
« falling m. Let the fire be placed around them, at ſome diftance firſt, 
and afterwards gradually nearer, and at length up to their fides : the falt 
© will for a long time continue to crackle er but this decrepitation at 
* length ceaſes, when both the long-necks are thoroughly ignited. When 
the fire is burnt down, the ſalt is found white, pulverized, and will not 
* crackle, when thrown into the fire. It loſes always one fourth in the de- 
* crepitation, but ſeems otherwiſe unchanged ; tho it would eafily grow 
© moiſt in the air. It is now fit for diſtillation 3; wherein had it been em- 
6 nw without decrepitation, the action of the fire would have made it 
4 


eap into the receiver, ſo as to diſturb the operation, and ſometimes to 


© burſt the veſſels: but its wild hat any ſpirit being drawn out by calcina- 
© tion, it will afterwards calmly endure the fire. 

* 2. Take three pounds of this falt, as ſoon as it is decrepitated ; grind. 
* it in a large hot mortar, and preſently mix therewith ten pounds of com- 
* mon red bole ; divide the mixture into two parts, and charge two lo 


* necks therewith, ſo that the matter may not come into the mouths of the 
* veſſels, as they lye horizontally in the furnace. Then fit them into the 


reverberatory; building up the open fide of the furnace with bricks and 
* mortar, fo as to leave the necks of the veſſels to come thro” the wall; 
apply adopters, and large receivers, in the fame manner as in the hun- 
* dred and forty-firft proceſs. Apply a gentle fire, increaſed by degrees for 
* twenty-four hours, that all may become thoroughly hot and dry. Then 
light * ſtrong fire in the morning; a copious white vapour will come 
* over, like white clouds, into the receivers; and dewy drops 2 in the 


internal ſurface thereof. Keep the fire thus for two or three hours, then 


+ increaſe it, upon which the receivers uſually become clearer, and the ſpirit 
runs in unctuous veins. And now the fire may be increaſed to the ut- 
* moſt degree, and continued thus for fix or eight hours, that the veſſels 

15 comes over, leave off; 
* let all cool; carefully take away the receivers, and empty the pure liquor: 
* 1t will be acid, gratefully fragrant, of a green colour, and in the 8 


may be thoroughly ignited. When no more 


* of about fix ounces from a pound: the bole remains faline. have 
© boiled it in water, filtered, and inſpiſſated the lixivium,. and thereby pro- 
* cured a large quantity of a yellow, faline, tic ſalt, that was not"alca- 
* line, but appeared a new kind of falt. nd this has generally. been. 


my ſucceſs; whence I wonder Beguinus, and others, ſhould write, that 


they could convert the whole quantity of falt into excellent ſpirit of falt: 
for my own part, I never could, with the utmoſt care and cantion, in the 
* moſt exact manner, and with the ſtrongeſt fire, long continued, obtain 
© above half the quantity; unleſs there had chanced to be any moiſture ad- 


L I. 2 hering 
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J hering to the falt, or the bole, This diſtillation of ſea-ſalt requires a 
* ſtronger fire than that of nitre, 


The uſe, 

This ſpirit ſhews that a certain part, but not the whole of the ſalt, is here 
converted into acid, by means of the fire and the bole. In this. diſtillation, 
towards the end, a yellowiſh matter inclining to white, always fixes to the 
upper part of the receiver, and has a ſweetiſh, ſtyptic, ſaline taſte; and I 
have found this in greater plenty, when the operation was performed with 
brick-duſt, inſtead of bole : it ſeems to proceed from the ſalt and fat earth 
mixed together. The ſalt obtained from the caput mortuum is highly com- 
mended by Helmont, for the preparation of Butler's ſtone; and the ſpirit is 


recommended for the ſame purpoſes, as that of the preceding proceſs, where 


the particulars, relating to this, are already conſidered. 
PROCESS CXLV. 
Glauber's / mirabile. 


5 AKE the white, ſaline, fix d ſalt remaining at the bottom of the re- 
* tort in the preparation of Glauber's ſpirit of ſea- ſalt, to be got out by 
breaking the glaſs; bruiſe it, melt it in a crucible at the fire, with care to 
prevent any coals falling in, and afterwards dilute it with common water. 
Or elſe diſſolve the falt, as it remains in the retort, by pouring hot water to 
« it; ſtrain the lixivium hot, evaporate it to a pellicule, and ſet it in a _ cold 
place; it uſually coagulates into a maſs like ice, or if it remains ſomewhat 
fluid, it turns ſolid upon being poured into another veſſel. If the falt be 
* diffolved in fix times its quantity of hot water, then thickened again, and 
«* ſet by in a large glaſs, it ſhoots into beautiful cryſtals, of a particular 
figure, conſiderably large, that remain ſolid, and do not run in the air. 


The uſe. 

The famous inventor of this ſalt juſtly called it by the name of wonder- 
ful ; not only on account of its being new, but of the ſing effects 
it produces. I know ſome chemiſts, that are fond of ſyſtems, pretend 
that no more than a true tartarum vitriolatum is here produced, which was 
long known before the time of Glauber. But tartarum vitriolatum has not 
the 8 which are found in this ſalt, either in reſpect of figure, 


taſte, effects, or any thing elſe: for if this ſalt be properly * reduced 


to powder, and mixed with thrice its weight of vinegar, beer, wine, or 
water, and ſet apart, it freezes them. When melted in a crucible, if a 
fourth part of antimony be thrown to it, by a piece at a time, it won- 
derfully reſolves it; and has many other effects, as to which Glauber, Boy! 
Becher, and Stabi deſerve to be conſulted : all of them, men of the utmoſt 
penetration, in giving light to the more abſtruſe parts of chemiſtry 3 to 
whom we muſt alſo add the great Homberg. In ſurgery, this falt is of ex 
cellent uſe againſt putrefactions and gangrenes ; it is alſo of uſe, when — 
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nally taken z by gently ſtimulating, reſolving, purging, and promoting of 
urine, 


PROCESS CXLVL 
Sea-ſalt regenerated. 


6 Di four ounces of oil of tartar per deliguium, with thrice its 

weight of fair water; put them into a tall and large glaſs- body, 
with a narrow mouth, and heat the liquor ſtrongly. Then, by means of a 
« funnel, let fall into it, by a drop at a time, Glauber's ſpirit of ſalt, or that 
prepared with bole z a great erveſcence will riſe. hen this 1s over, 
« ſhake the glaſs, and mix all well together; then drop in more ſpirit, and 
© mix as before, till the alcali is perfectly ſaturated with the acid. Now let 
* the liquor reſt, and gently pour it from its feces into a filter; evaporate to 
« a pellicule, ſet it in a cold quiet place, and perfect cryſtals of ſea-ſalt will 
© be obtained. Treat the remaining liquor in the ſame manner, after the 
« firſt cryſtallization is over, and this will afford the ſame falt, which will 
© be fixed in the fire, and have all the other properties of native ſea · ſalt. 


The uſe. 


The vegetable alcali, which indifferently receives any acid, is here deter- 
mined by the acid of ſea- ſalt; and being faturated therewith, aſſumes the 
nature of that falt : and if this be compared with the hundred and thirty-fixth 
proceſs, exhibiting the regeneration of nitre, it ſeems greatly to ſtrengthen 
the doctrine of acids, alcali, and compound ſalts. 


PROCESS CXLVII. 
The regeneration of ſal-ammoniac. 


* with thrice its weight of pure cold water, in a tall capacious glaſs- 

body, with a narrow mouth; let fall into it, by drops, thro* a funnel, to 
direct it into the liquor, the ſtrong ſpirit of ſea · ſalt, prepared in either way 
* adove-mentioned ; there ariſes a great efferyeſcence : continue to drop 
In the ſpirit, till the point of ſaturation be perfectly hit; but in this re- 
* ſpec, great caution 1s uired; becauſe, if the acid prevails, more 
than is requiſite to a perfect ſaturation, it remains united to the falt : 
whereas, if the acid abounded in the fix*d falt of the preceding pro- 
* cels, it may again be driven out by fire; but if this were attempted in the 
* preſent caſe, both the acid and the ſalt, as not being here fixed, would 
* evaporate together. If therefore the ſaturation be perfect, the liquor will 
be limpid, ſcentleſs, and of the particular taſte of ſal- ammoniac; and tho 
* boiled over the fire, affords no faline exhalation. Strain the liquor, eva- 
porate to a pellicule, ſet it by, and there will ſhoot a fine woolly * 
3 ? y 


' ＋ AKE four ounces of the alcaline ſpirit of ſal- ammoniac; dilute it 
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tom, it would be a white falt, in ev 


The Practice of CntmisTay. 
© fely after the ſame manner as in the lixivium of fal-ammoniac thus treated, 
© If the liquor were to be inſpiſſated, till a dry maſs remained at the bot. 


reſpect ammoniacal; and may, by 
« a proper fire, be raiſed into the true flowers of ſal- ammoniac.“ 


The uſe, 


The volatile alcali of animal and vegetable ſubſtances, which, of itſelf 
indifferently receives all acids, is here determined, by the acid of ſea-fal:, 
into a ſemi-volatile fea-ſalt. Hence the rule appears to receive confirmation, 
that acids determine alcalies mto their own nature ; whilſt the alcali, either 
gives fixedneſs or volatility, according as itſelf is fixed or volatile. And, 

fore, as a large quantity of volatile alcali, is continually generated from 
trefied animals and vegetables ; if there was in nature a ſpirit of ſea-falt 
ting about in different fal-ammoniac would, in theſe places, be 
continually produced: and the fame ſpirit meeting with a fixed alcali, 
duced from the aſhes of Ms pomp would immediately afford a true 2 
ſea · ſalt. But tho' it is eaſy to manifeſt theſe fixed alcahes by experiment, 
yet it is very difficult to ſhew the exiſtence of ſuch acids in nature; unleß 
we had the ſecret of Mr. Boyle, who declares, that by a ſecret and | 
continued digeſtion, ſea-ſalt may be fo diſpoſed as to part with its — 
ſpirit by a gentle heat, before its water; and this without any addition (4). 


PROCESS CXLVIII. 
Tartarum vitriolatum. 


1 + AKE three ounces of pure oil of vitriol, dilute it with thrice the 
quantity of warm water, in a tall capacious glaſs-body with 
narrow neck; add to it, drop by drop, a quantity of oil of tartar per di- 
«* gquium, till the point of ſaturation is perfectly obtained: otherwiſe a pern- 
« cious acrimony either acid or alcaline remains. In this experiment a vo- 
* lent efferveſcence will arife ; and a white ſalt begin to appear at the bottom, 
long before the ſaturation is completed. After this point is found, ſhake 
© the veſſel for a conſiderable time, and taſte the liquor; if it taſtes neither 
© acid nor alcaline, take a little thereof, and heat it, divide it into two parts, 
and to one, add a drop of oil of vitriol, and to the other a drop of ol 
of tartar per deliquium, and if no efferveſcence appears in either, the point 
of ſaturation, here ſo requiſite for medicinal uſe, is exactly hit. If any 
© efferveſcence ariſe upon the addition of the acid, the alcali prevails ; and 1 
© the alcali cauſes any efferveſcence, the acid prevails; but when the &qu- 
* librium is obtained, let the liquor be entirely diſſolved by the addition of 
© hot water, ſo that all the falt may be taken up. Let the liquor be ſt 
* while it is hot, evaporated to a pellicule, and cryſtallized. A white fat 
* will be obtained, of a neutral taſte, that requires a large proportion of 


via; (a) In his treatiſe of Mechanica/ Qualities. ** 
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« water to diſſolve it: what remains cannot be cryſtallized ; as happens in 
« the caſe of nitre, ſea- ſalt, and almoſt every other alt. 

« 2, Some eminent chemiſts, among whom we reckon Tachenius, imagine 
that the oil of vitriol, after having ſuffered fo great a fire, carries up 
« with it ſome volatilized metallic paſts that gives a noxious quality to this 
« ſalt, not to be eafily deſtroyed ; hence they endeavoured, to obtain this 
« acid native and ſimple, without fire, and join it with fixed alcali of tartar, 
© They, therefore, diſſolved vitriol in water, ſo as to make a dilute and pure 
* liquor, to which, when filtered, they added oil of tartar per deliguium, 
drop by drop; upon which the liquor grows turbid, and the iron, in form of 
« yellow oaker, falls to the bottom : they 7 proceed thus, till no 
more precipitate is obtained, upon addition of the alcali. This point they 
c y obſerve, and ſet by the mixture, till all the metallic feces are 
« precipitated, then filter the pure liquor, inſpiſſate, and cryſtallize as be- 
6 Ee. Thus a tartarum vitriolatum is obtained without fire; and as they 
* ſeem to imagine, without any ſuſpicion of a ſharp corroſive virtue. And 
if there be no blue, or green colour remaining in the liquor, or the ſalt 
prepared from it, the preparation will be good; but otherwiſe it will re- 
© tain 1 of copper, and prove malignant. 

© 3. When by the like means, a falt » proppend. with. av pure volatile 
* alcali, and oil of vitriol, either alone or diluted with water, a like, but a 
* ſemi-volatile and more penetrating falt is obtained; whereas the former is 
* wonderfully fixed. is falt, in whatever manner prepared, appears 
* conſiderably ponderous and ſolid; and yet at the ſame time is mild and 


ave? The uſe, 


The virtue of this ſalt is eſteemed highly opening, if taken upon an em 
Ln ed te 
y 3 for thus by attenuating, ing putrefaction, imulating, it 
opens the obſtructed viſcera, —j have acquired the name of the univecfal 
digeſtive : but Tachenius calls it an unmetallic vitriol. From the hundred 
and thirty- ſixth, hundred and thirty-ſeventh, and three laſt proceſſes, it ap- 
pears, that the moſt corroſive alcalies and acids grow ectly mild upon 
mixing together. Whence we learn that two poiſons, as they would prove, 
if taken ſeparate, may be rendered innocent, if drank mixed together ; or 
even that one may be corrected by taking the other ſoon after. Hence alſo 
we ſee that water may lie wonderfully concealed in falts, and at length be 
let free from them fr the acid ſpirit of nitre contains —— of water, 
to nineteen of true acid; ſpirit of ſalt holds fifty- two parts of water, to thir- 
teen of acid; and oil of vitriol ſixty of water, to thirty- ſeven of acid z even 
— all theſe liquors highly rectified: ſo large a quantity, therefore, lay 
concealed in decrepitated ſea-ſalt. And hence we learn that there are but 
very few ſimple foſſil acids; as the acid of alum, vitriol, and ſulphur is the 
e; agua fortis, and ſpirit of nitre have no difference; and the ſpirit of 
ſea-ſalt, falt-ſprings, and ſal · gem are all the ſame. | 
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II. 
PRO OESSESG wpon SU LPHURS. 


PROCESS CXLIX. 
The examination of fulphur. 


C ERFECT ſulphur is found in the mines, under very different forms; 
P * ſometimes ſmooth and yellow, ſometimes yellow and almoſt tran- 

© ſparent like amber, ſometimes red and almoſt tranſparent, like ruby, 

© but more frequently of an opake grey colour. Any of theſe ſorts being 
put into a crucible, eaſily melt in the fire, and fo long appear tranſparent!y 
© red; but when cold, they again become opake. Sulphur, as ſoon as melt- 
© ed, readily takes flame upon the admiſſion of the external air, and burns 
© blue; the vapour whereof, being received with the breath into the lungs, 
© proves ſuffocating to all animals. It entirely burns away, or ſcarce leaves 
© any faces behind: if kept melting in the fire without burning, it dif. 
a 4 a ſtrong ſmelling, acid, but not ſuffocating vapour; as ſoon as melt- 
n ome part of it goes into the air; and if long kept fuſed, without 
© burning, it all of it gradually becomes volatile, and vaniſhes. When cold, 
< it is extremely brittle ; and when melted by heat, it ſeems viſcous like 
< pitch; and in neither form will mix with water. It will never diſſolve in 
© alcohol alone; if its powder be mixed with any acids or alcali, it gives not 
© the leaft ſigns of ebullition, or efferveſcence ; ſo that it has not thus the 
effect of an acid or an alcali. If taken crude into the body, by ſmall doſes 
frequently repeated, it wonderfully cleanſes the firſt paſſages, at length 
«* purges ſtrongly, and then effectually cures certain cutaneous diſeaſes, and 
< ſuch as proceed from worms, or mercurial fumes.” | 


The uſe. 
Hence the nature of ſulphur may be in ſome meaſure underſtood, 3 
found naturally in the earth. And hence it appears why the chemiſts have 


called it the roſin of the earth: for excepting that it does not diſſolve in 
ſpirit of wine and alcohol, in other reſpects it approaches to roſin. 


PROCESS. CL. 


The flowers of ſulphur. 


63, T AKE fix ounces of common ſulphur, put it into a body of Hi 
ian earth, apply a capacious glaſs-head, cloſe the junctures _ 
* a - 
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t mixture of of clay and aſhes, wrought up with water; ſet 
it in a Adee, dr tint the ſame may almoſt touch the lower rim of 
« the glaſs-head. Let the pipe of the head, and likewiſe the body it- 
« ſelf, incline a little downwards, that the moiſture may run into the re- 
« ceiver, fixed for the purpoſe. Make a gradual fire, and continue it till 
the head begins to grow dark with the aſcending flowers; a little water 
« will riſe and come into the receiver. Cautiouſly keep up the fire, that 
the heat may not melt the flowers in the head, and yet 6 ſufficient to 
« ſublime the ſulphur. Continue thus for eight hours, and at length in- 
« creaſe the fire, till the lower rim of the h grows almoſt ſo hot as ta 
melt the ſulphur : the ſulphur will now be ſublimed into a yellow, light, 
« rarified, ſoft, powdery ſubſtance, called flowers of ſulphur, 
2. This iment is ſufficient for our preſent purpoſe : but thoſe who 
make flower of brimſtone for ſale, have entire furnaces built for the pur- 
ſe, with two chambers or partitions, one containing the ſulphur to be 
F blimed, where the fire is placed, and the other adjoining to it, commu- 
nicating therewith, and kept cold. Both of them are exactly 2 
to exclude the air; and thus the ſulphur being urged in one chamber, 
© the heat of the furnace, and rendered volatile, flies into the other hi 
© is cold, and there collects together. When the operation is ended, and 
all grown cold, the furnaces are opened, and the flowers ſwept out; and 
thus they repeat the operation with freſh ſulphur. And — thus 
« pare the flower of ſulphur in large quantities, with little labour and 
* expence, hence it is uſually ſold but little dearer than rough brimſtons. 


The uſe, 


The ſulphur, by this means, is attenuated and purified ; in other reſpects 
it is not changed ; but thus it becomes very fit for internal medicinal uſe. 
For when thus divided, it exerts its virtues to greater advantage in the body: 
and thus alſo it proves fitter for external chirurgical yſes, chiefly when it 
comes to be mixed with balſams, liniments, and ts. And we 
underſtand its wonderful nature; for tho? ever Fas. way ſublimed, it always 
remains the ſame, without being changed or mixed : it therefore can never 
become a metal, or enter the compoſition of metals. This, therefore, is not 
the ſulphur of the philoſophers, nor can ever be made to afford it; as be- 
ing no more than an oil *mixed with an acid. So long as the air 1s ex- 
cluded from this ſulphur, heated even to the degree of fuſion, it re- 
nin by the fire ; but as ſoon as the free air is admitted, 1t pre- 
ſently takes flame, and then ſoon changes, and divides into * 5 parts. 
Paracelſus directs theſe flowers to be ſublimed from the red of vitriol, 
and recommends them for the cure of exulcerated lungs. I made the ex- 
periment, but without finding that theſe flowers, which he ſo much com- 
mends, had greater virtues than the common flower of brimſtone. | 


o 
o 
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PROCESS CLI. 
The acid ſpirit of ſulphur. 


6 rCHUSE a cool, moiſt, ſtill day, and melt pure flower of 
| « brimſtone, in an earthen cylindrical pan, three inches deep, and 
© as many over. When the ſulphur is thoroughly melted, but not 
put the veſſel under a chimney that does not ſmoke, but diſcharges all 
© futhes made upon the hearth. Now light up the melted brimſtone, and 
© immediately cover it with a glaſs-bell, the centre whereof is over the 
centre of the flame. The bell ſhould firſt be ſuſpended in the vapour of 
© hot water to moiſten its internal ſurface, and let it be fo ſupported by 
< bricks, ſet triangularly, as not entirely to extinguiſh the flame of the burn- 
© ing brimſtone ; otherwiſe the nearer it is to the flame, the better. As foon 
as the flame begins to go out, let there be at hand another fimilar veſſel 
© full of melted brimſtone, to be fired and —_— as the former; and conti- 
© nue thus for a whole day. A firong-ſmelling acid vapour will begin to 
collect in the bell; eſpecially during the coldneſs of the night; apply a 
© little glaſs- receiver to the — which — be ſet ſo * as that the 
© Hh ma run out of it into the receiver. us by continuing 
4 hou) 1 increaſing the number of the bells, there will be ob- 


@ a gratefully acid, erous, yellow, and ſometimes red liquor, that 


js wonderfully fixed at the fire, fo as to require almoſt the ſame heat to 
© raiſe it as oil of vitriol. It alſo ſtrongly attracts water; and therefore 
« gradually increaſes its weight in an open glaſs. If all theſe directions be 
C — the eperation — ſucceed. The vapour here muſt be 


carefully avoided. 


2. Mr. Homberg finding this method too tedious, has invented a much 
eaſier and better, whereby five ounces be obtained in twenty-four 
hours (a). He took the moft capaci lactone he could get, and 
cut a round hole in the bottom — t or ten inches wide. This is 
done by firſt finding the centre of the by letting a plumb- line fal! 
* down thro* the mouth of the glaſs till it touch the and remain 
every way equidiſtant from the ſides; the point of contact is marked with 
a diamond; then ſetting the foot of a pair of compaſſes on that point, and 
opening them to the diſtance of five inches, the periphery of a circle is 
* ftruck with ink. When the line is dry, it is to be cut with a diam 
the deeper the better. Then have at hand an iron ring, of the exact ſize 
with the circle drawn. When the iron is heated, apply it to the bund 
* ine, and the pieee will fly off, and leave the baſis open. When bell 


is thus procured, paſte a flip of ſtrong linen about the neck, with a loop- 
hole for a ſtring to run thro*, in order to ſuſpend the bell: then have 


ready a cylindrical earthen pan, fix inches wide, full of pure melted ful- 
* Phur; light it, and ſet this veſſel upon a glazed earthen foot, placed upon 


{a} See Memair. de Acad. An. 1703. pag. 31, &c. ds 
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© the ri in the middle of a glazed .diſh ; ſuſpend the bell 
6 — — N — flame, el 2 9 not to extin- 
guiſh it. Make the ways burn 7 upp! 

6 gun and taking off the cruſt with. an —— — — it — ; 
that the diſtillation may thus proceed uninterrupted. The other particu- 
lars above-mentioned, of moiſtning the inſide of the bell with a warm 
aqueous vapour, of taking the opportunity of a cold, moiſt, {till air, and of 
« a chimney that does not ſmoke, are here alſo to be regarded. 


R The uſe, 


The * ſublimed into flowers, is freed from its earth and metal - 
lic part. When lighted, after _ melted, it burns only on its ſurface 
contiguous to the air; its blue flame conſiſts df fire, or the inflamma- 
ble oily part of the ſulphur, agitated by the fire, and a mineral acid, 
which is the other conſtituent part of the ſulphur, now agitated, atte- 
nuated, made cauſtic and volatile, by the flame. Thus the unctuous 
combuſtible matter is conſumed by the fire, and the ponderous acid diflipat- 
ed, which ſoon after condenſes by its own weight, when it gets clear of the 
flame that throws it off. And hence this vapour becomes ſo mortal, becauſe 
the violently cauſtic acid, thus ſtrongly agitated, comes in contact with the 
nerves, which move the muſcles, that join the interſtices of the cartilaginous 
rings of the larynx, bronchia, and al of the lungs; whence it contracts 
them 1 ically, fo as to ſtimulate the lungs into a panting endeavour to 
cough, whilſt they are entirely contracted, and not ſuffered to expand by 
the weight of the air; althoꝰ the breaſt be dilated with a laborious but fruitleſs 
endeavour. The ſame vapour, ſhut up with fermentable liquors, ſtops fermen- 
— if — —_—_—_ putrefaction in all bodies that _ 
N e utrefy. Hence this fume is a eſervative agai ſtilenti 
= poiſon, — oy contagion that flies ——— 8 ſo as 

to infect them. And hence we underſtand why the flame of nitre and ſul- 
E together, but chiefly of gunpowder, afford a very healthy fume in the 
height of the plague ; for the exploſive acid vapour of nitre and ſulphur 
corrects the air; and the ſame vapour, if received in a ſmall cloſe pent u 
place, kills inſects. This ſpirit of ſalphur, called by the name of oleum 2 
blburis per campanum, is no other than the oil of vitriol, which was lodged 
& 11 the vitriolic pyrites: and afterwards, joining with the oil of coals, con- 
ſtitutes ſulphur, This appears from all kinds of trials; only oil of vitriol is 
ſuſpected to contain ſome metallic impreſſion, which is wanti 


it with 


in the ſpirit 
of ſulphur, prepared from the flower of ſulphur. The great Homberg has, 
with much fabeur and ſubtlety, computed ; 4 quantity of this acid contained 


in ſulphur, and found it to be nearly a tenth part. And thence, perhaps, we 
have the reaſon why alcohol will not touch ſulphur; viz, becauſe its oil is 

with acid: and again, why a tenth part of alcali, mixed with it by the 
fire, occaſions alcohol to diſſolve it; viz, becauſe thus having alcali to abſorb 
the fixed acid, it leaves the oil free to diſſolve in the alcohol : and again, why 
| fulphur reſiſts acids, and is not reſolved thereby: why when once diſſolved 
its own acid, it admits no more: why m_ melted, or calcined 5 

1 wi 
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ſulphur, are corroded thereby; viz. becauſe the acid of the ſulphur, forſak: 


ing its-own oil, is ſtrongly attrafted into the metals, and thus corrodes them 
into a kind of vitriol. And hence let thoſe leſs ſkilful chemiſts grow more 
prudent, who endeavour to fix ſulphur ; which is only a foſſil acid united 


with an inflammable oil; and no nger attempt to fix metallic mercury 


n - — yp {ene 
they give the gravity and ſolidi o requiſite, nor indeed the fimplici 

or malleability. This ſpirit of ſulphur, being purified, barely by bande 
then mixed with Juleps, ves them an le acidity, and renders them 
a wholeſom drink in all inflammations, and hot diſeaſes, attended with thirk 


and corruption. Helmont ſays it is conducive to the prolongation of life. 
PROCESS Ci. 
Sulphur diſſolved in fixed alcali. 


=. JF; ALE nine drachms of pure flower of ſulphur, melt it in a crucible, 


and add two drachms of dry fixed alcali in powder; the ſulphur 


_ © will preſently begin to change of a new and particular odour, and of a high 


© red colour; ſtir the mixture over the fire with a tobacco- pipe, then, when 
th hly melted and united, pour it out e It will be 
a red, brittle maſs, ſoluble in water, and ſoon relenting in the air; wheres 
the ſulphur before wauld neither reſolve by the action of the air, or wat. 


The uſe. 


The fixed alcali, being here actuated by the fire, intimately unites wii 
the melted ſulphur, attracts its acid, and joins therewith, fo that the ſulphur 
_ reſolves into its two fe inciples ; yet the ol does not here reman 
| ſeparate, but is intimately unit with the alcali, and acid falt, fo as imme- 
diately to produce a wonderful ſoap, conſiſting of acid, alcali, and oil; 20d 
— 4 the combination of the foſſil acid, alcali, and oil, in the compoſition 
of ſulphur, changes the ail to another nature; but the acid remaining almol 
unchanged, comes out the fame upon the reſolution : and hence we mai 
underftand the power of fixed alcali in metallurgy. hur is often mu- 
ed with metals, and makes them brittle ; but, if fixed alcali be added 
them in fuſion, it takes the ſulphur into itſelf, from the metal, and floa 
upon the furface, as a hghter ſoap, leaves the heavier metal, now 
from its ſulphur, to fall to the bottom, in the form of a lus, whilſt the 
alcali has no entrance into, or power upon the metal. Hence, therefor, 
if there be any doubt, whether any foſſil glebe or ore contains ſulphur, ti: 
nd and melt it with alcali; for thus the alcali will mur 


way is to 18 
Fd the ſulphur by the colour and ſmell produced. 


” 


PROCES 
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alcohol. Sure, therefore, ſulphur frequ 
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PROCESS CLI 
Sulphur diſſolved in volatile alcali. 


c IX any ſtrong alcaline ſpirit, whether prepared from fal-ammoniac, 

M c th Fm; blood, or the like, with pure flowers of ſulphur ; diſtit, 
and — by — _ the — will be diſſolved: or if the 
mixture be lo pt in a cloſe veſſel, and frequently ſhook, by this means, 
* alſo, a — 2 may be obtained. F 


The uſe. | 
This proceſs ſerves to ſhew the power which volatile alcali has upon the 
acid of ſulphur, and the conſequent change thereof. But whether the 
tincture poſſeſſes ſuch great medicinal virtues, eſpecially in diſeaſes of the 
breaſt, as an eminent chemiſt imagined, may be juſtly queſtioned. 


PROCESS CLIV. 
The ſolution of ſulphur in alcobot. 


0 PF AKE ſulphur, . firſt opened by fixed alcali, as in the hundred fifty- 
* ſecond proceſs, and whilſt it remains till hot from the fire, and 

* conſequently dry, grind it fine in a hot and dry mortar ; put it into a dry 
glaſs, and pour pure alcohol thereon, ſo as to float five inches above 1t. 
he alcohot thus perfectly diſſolves the ſulphur, as ſoon as it comes in 
contact therewith, into a rich, gold-coloured, unctuous liquor, which by 
* ſhaking, becomes ſtill richer. the tincture be decanted clear from its 


faces, pour freſh alcohol upon the remainder, and this being again ting- 
ed, ſeparate it, and repeat the operation, till the alcohol becomes tinged 
no longer. Keep all the tinctures mixed together; they make # liquor 


that has a very particular ſmell, tho? not ungrateful, but with ſame fra- 
c — It is of an exceeding aromatic heating taſte, and of a corre 


ponding medicinal virtue: the feces left behind are grey-coloured, ſaline, 
and earthy, 


Alcohol will not touch native ſulphur, tho? ever ſo long digeſted there- 
with, but as ſoon as the ſulphur is opened by alcali, it is then eagerly taken 
up by alcohol; ſo that I — know any quicker ſolution. Hence we 
learn the power that alcalies have upon _ for pfocuring entrance to 

ently lyes concealed in many foſſil 


prion, but oh ally. in ores; whence it happens, that a ſimple tincture of 
phur has been ſold for the moſt ſecret and valuable metallic tinc- 
tures, even to princes: and I remember a boaſted tincture of gold thus put 
off for aurum potabile at a high price. This tincture was made by mixing 
gold with crude antimony, and the alcali of tartar, or Glauber's alcaheſt, 


meked 
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melted and ftirred together; then the whole being afterwards bruiſed, and 
brought to powder, it affordexl a golden tincture with alcohol: but this, I ay, 
was a mere tincture of ſulphur ; for the gold here remains unchanged : but 
antimony abounds with. ſulphur, and in melting, the alcali attraQs this 
ſulphur, ſeparates it from the metalline maſs, and opens it; then the alco. 
hol, being added to the whole ground maſs, extracts only the ſulphureos 
part opened by the alcali, and leaves the gold, or metallic 8 anti. 
mony, pe untouched. And this obſervation is of infinite uſe in ex. 
ining numerous other ſham-tin&tures  4of as ſoon as a ſkilful artiſt knows 
that fixed alcali is employed in making them, he knows they muſt proceed 
from ſulphur; becauſe the metallic, or as chemiſts call it, the mercurial part, 
is never touched by vegetable alcali. In the mean time our tinQure of fu 
phur affords a wonderful warming medicine, that cauſes eructation, reſiſts 
acids, and cuts phlegm ; a few drops of it being taken upon an empty ſto- 
mach, in mead, Spaniſh wine, or any proper ſyrup, which it thus turns white, 
ſo as to be called the milk of ſulphur. But I could never diſcover its anti- 
hthiſical virtue, as a laſt refuge in ulcerated —_ tho' I have diligently 
— for it; notwithſtanding the great Dr. Willis has wonderfully recom- 
mended it in this diſtemper: but I judge ſuch preparations ſhould be mor 
_ ſparingly praiſed by phy ſicians. 


PROCESS CLV. 


The ſyrup of ſulphur. 


FAKE à drachm of ſulphur, opened with alcali; dilute it with thrice 

1 its weight of water, wherein it almoſt wholly diffolves ; add tothe 
* ſolution twice or thrice its weight of ſugar, a little boiled; mix them toge- 
ther, and thus a kind of fyrup of ſulphur is prepared, containing the vir- 
tue of the open'd ſulphur, tad, may thus be conveniently employed for me- 
* dicinal uſes. It is made more itiouſſy by mixing the tincture with 
« ſix times its weight of the ſyrup o — 1 or other the like ſyrup. 


The uſe. 


What opinion phyſicians ſhould have of this compoſition we hinted above, 
in conſidering the tincture of ſulphur. The ſyrup is heating, drying, and 
ſtimulating, which are properties that do not ſuit coughs and conſumptions 
eſpecially where the body is wore down, and attended with conſtant ſweats. 
But hence we pony learn, how wonderfully the powers of foſſis 
may be concealed in almoſt every thing; for if any glebe, rich in metals 

fulphur, be firſt gently waſhed, ground to powder, calcined with fixed 
alcali, and afterwards diſſolved in water, ſyrup, wine, alcohol, or other l- 
_—_ the alcaline ſulphureous part y diflolves, and lyes 

hence the liquor receives ſome particular virtue which ſhould be carefully 

examined, before the liquor is uſed internally. 


PROCESS 
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PROCESS CLVI 
Sulphur diſſolved in vegetable expreſſed oil. 


6 O a ity of an reſs'd vegetable oil, contained in a glazed 
6 veſſel, — — fur, add a fourth part of the flowers of (flphur 
« as ſoon as the oil is ſufficiently hot as to diſſolve the ſulphur, which will 
| +« now fall to the bottom of the oil, like a highly red ſhining liquor, and 
they will remain with this degree of -heat, for a long time, unmixed ; but 
| + the fire being gradually increaſed, tho? with care to prevent the matter from 
« taking flame, at length, when the oil begins to fume, it will intimately mix 
« with the ſulphur, and the whole become opake, and form a new and en- 
tire body of the two. If more ſulphur be added, this alſo may be eaſily 
* diffolved by bringing the oil to fume, and almoſt to boil z and thus at 
length a conſiderable quantity of ſulphur may be diſſolved in a ſmall pro- 
portion of oil, ſo as perfectly to loſe its former nature of ſulphur. 


| The uſe. 

This is the famous balſam of ſulphur of Helmont, Rulandus, and Boyle, 
concerning which let the noble authors themſelves be conſulted, who very 
highly commend it for heating, mollifying, and reſolving, when uſed. 
externally ; and internally againſt putrefactions, and ſuppurations of the kid- 
neys and lungs eſpecially, declaring they have thus found a ſecret but ſuffici- 
ent remedy for conſumptions of the lungs : but, I judge, that by its acrimo- 
nous, indigeſtible, and hot unRuous part, it offends the weak lungs, the 
ſtomach and viſcera of languid perſons, ſpoils the appetite, increaſes thirſt, 
and . the body, already too much dried by the diſtemper. And. 
this I ſpeak not raſhly, but upon. experience and conſideration 3 and there- 
fore adviſe it to be ſparingly and cautiouſly uſed, with a careful obſervance: 
of the effect: certainly, it is not without a burning rancidneſs, as being found, 
| when externally uſed, ſucceſsfully to cure pale, cold, watery, mucous, ſani- 

ous running ulcers > perhaps, it was hence ſomewhat too haftily concluded. 
to have the ſame effects when uſed internally; for thus it raiſes and conti- 
vues a fever. The chemical uſe of the experiment ſhews, that ſulphur, which 
remained untouched in alcohol, the moſt ſubtile of oils, does expeditiouſly,. 
and almoſt totally diſſolve in a very thick and ſluggiſh oil, ſtrongly heated 
by the fire; which evidently ſhews, with regard to the hiſtory, of men- 
trums, that an extreme degree of ſubtilty and penetrability does not here 
om what may ſpeedily be effected by a ſluggiſh and viſcous matter. 
this is not all ; chemiſts often wonder that many foflils, which remain: 
untouched by the ſharpeſt acid liquors, ſhould yet be ſucceſsfully reſolved 
by a mikl and indolent oil Sulphur does not yield to any acid menſtruum; 
Fer there is no known acid ſtronger than that already contained in the ſul- 
bur, whence others cannot act upon it; but ſulphur is diſſolved by oil: 
5 often, therefore, as a foſſil glebe, when. boiled in oil, affords ſuch a ſul- 
PWreous balſam, the oil muſt act upon the ſulphureous part of the matter, 
4 | nals 
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«< with a crackling noi 


ſolve ſulphur, tho' a mild, groſs, and indolent oil fo eaſily does it, as he 


any that is known. This balſam conſiſts of the oil of ſulphur, the ol d 
| earth (5). This balſam is an extemporaneous anodyne remedy in pains of 


. It is recommended for cleanſing and healing internal ulcers ; it is hence too 
| mary comme for the heh 
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unleſs we except lead; which is a metal that diſſolves into a balſam with 
oil, as we ſhall ſee in the hundred ſeventy-ſeventh proceſs. | 


PROCESS CLVIL 
Sulphur difflved in a diſtilled vegetable oil. 


C Py! an ounce of the flowers of ſulphur into a tall bolt-head, pour 
| « thereon fix times the weight of the ætherial oil of — — let them 
© boil in our little wooden furnace, for an hour; the ſulphur will firſt melt 
at the bottom, and 1 of it be diſſolved in the oil that floats above it, 

e, till at length the whole ſulphur will appear diſſoly- 
ed in the oil. t all cool, and a large proportion of the ſulphur will ap- 
pear concreted into yellow ſpiculæ at the bottom; the balſam remaining 
© at the top; ſo that the ſulphur ſeems precipitated by a true cryſtallization 
in this balſam. Pour off the clear liquor entirely from the golden fſulphu- 
© reous cryſtals, into a clean veſſel apart; add freſh oil of turpentine to the 
< remainder, boil as before, and all the ſulphur will be diſſolved into a bal- 
* ſam; but when ſuffered to cool, it again ſhoots into ſulphureous cryſtals, 


ul 
Again, pour on more oil, and continue thus, till all he ſulphur is per- 
fectly diſſolved; whereby it will appear, that one part of ſulphur — 


about ſixteen of this oil to diſſolve it entirely. Keep all the 


thus prepared, under the title of balſam of ſulphur from — 
This tion requires the utmoſt care, as being attended with danger; 
for if the mouth of the veſſel was ſtop 


, the boiling matter would burk 
been hitherto obſerved in any 


the glaſs with greater violence than 


other experiment; of which terrible accident Doctor Hoffman gives an [1- 


* ſtance (a). The uh 
. 


Hence we ſee, that a thin, penetrating, ſharp diſtilled oil cannot well di 


ſaw in the preceding proceſs; whence it ſhould ſeem that the more {ubtile 
the oils are, the more unfit to diſſolve ſulphur, as appears remarkably in a- 
cohol. It * alſo that ſulphur diffolves in diſtilled oils, as ſalt diſſolves 
in water, till the water is ſaturated ; but afterwards is thrown off into ci). 
ſtals. The exploſive force of this balſam of ſulphur is the moſt violent of 


turpentine, the perfect acid of . ſulphur, made by the bell, and a ford 


the neryes, and an excellent medicine in ſanious, finuous, _— x water, 
and fiſtulous ulcers. Internally taken, it is heating, diuretic, ſudonk: 


ic, ulcers of the kidneys, and for 
ving the ſtone: but the cautious phyſician will recommend only d- 


(s) Ser Obfere. Þ 2 
get 


(=) See Memoir. de I Arad. Roy. an. 1709. pag. 46. 
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tle medicines, and be afraid of thoſe that er violently. It is certain 

t the urine is ſoon impregnated with a violet ſmell, upon taking a little 
of this balſam ; and hence alſo the tinctures of foſſils, extracted by art, with 
diſtilled oils, are falſely received for the tinctures of metals. This is called 
the terebinthinated balſam of ſulphur ; and as other diſtilled oils may be 
thus mixed with ſulphur, the balſams, 10 prepared, receive their names from 
the diſtilled oil —. oyed, that gives them their prevailing odour. Hence 


the balſamum ſulphuris aniſatum, ſuccinatum, juniperinum, 8c. 
PROCESS CLVIII. 


The ſoap of balſom of ſulphur. 


1. AK E the balſam of ful hur, as pared in the hundred -fixth 
T* proceſs; dilute it with twice Lin nh its weight of 2 oil 

as was uſed in its tion, and herewith make a ſoap, in the manner 

* explained under the ſeventy- third proceſs. This will be the ſoap required, 
* which Startey in his Pyrotechny ſo highly commends from Helmont. 

© 2, Or take the balſam of ſulphur, of the hundred ſeventy-ſeventh 
* proceſs, and therewith, inſtead of fimple oil of ntine, make a ſoap 
m the ſame manner as under the (ty An pt this = will be 
* the ſulphureous ſoap of the philoſophers.” 


The uſe. 


Theſe proceſſes ſhew the ways whereby natural ſimple ful _ as —— 
ſuch as cloſely adhere to ſemi-metals, as the ſulphur of antimony, & 
be joined to fixed alcaline falts, and thus become miſcible with — I 
the animal juices, and exert their virtue in all the veſſels of the body. The 
followers of Helmont hence promiſed themſelves wonderful medicinal effects, 
not eafily to be obtained * other means; becauſe in theſe ſulphurs, ſo 
opened, they find a great ſolutive pony which is manifeſt by their diſ- 
agreeable odour, their ungrateful, and highly penetrating and heating taſte; 
a ey effects may be had in the ſoap 7 def bed f in r, and Lt 
eventy · fourth eſſes, without the — odour, rancid 
Theſe pte however have their chemical uſe, - -—-_ 


PROCESS CLIX. 


The balſam, or ſoap of ſulphur, united with alcobol. 


1. 1* the terebinthinated balſam of the hundred ffty-ſeventh proceſs, 
* contained in a tall bolt-head, add fix times its weight of pure 

bs 2 and make a ſolution; which having ſtood for ſome time, the ful- 

phur in part precipitates out of the balſam, into ſulphureous cryſtals, and 
in part remains _ ſo as to afford an alcoholized balſam of ſulphur. 


Vor. II. . Nn a C 2. Or 
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42. Or take the terebinthinated ſoap of ſulphur, as deſcribed $. 2. in the 
q ing proceſs ; digeſt it with alcali ; and this makes perfectly the fame 
<: ſolution, of a very penetrating taſte and odour. 


The uſe, 
And here is the limit of the proceſſes ſulphur; but we muſt ob. 
ſerve, that when ſulphur is diſſolved with alcalies, and precipitated with acids, 


the mixture grows white, and affords the ungrateful odour of 
fied excrements, when ſurpriſing phænomena enſue ; which alſo hold in 
other foflils ſo treated: whence the cauſe may be underſtood. For exam- 
ple, if vinegar be added to the golden tincture of ſulphur, made according 
to the hundred fifty- fourth proceſs, there. ſoon riſes a ſtereoraceous odour from 
the precipitated ſulphur; and if the tincture of antimony, prepared by melt- 
ing the antimony with alcali, and then extracting it with alcohol, be mixed 
2823 the ſame thing happens: and this may help us to under- 
d what is obſerved in the proceſſes upon the ſemi- metallic ſulphureous 


PROCESS. CLX. 
Sulphur produced from oil and acid, 


c AKE four ounces of reQified oil of turpentine, put it into 
T « a retort, and let fall thereon, by a drop at a time, an ounce of 


© highly redtified oil of vitriol ; ſhake the retor:, after the addition of each 


drop, that it may be thoroughly mixed. The liquor will now heat, ſmoke, 
grow red, and exhale, a variable odour. After the whole is thoroughly 
mixed, digeſt it for eight days; then apply a, capacious receiver, and dif! 
© in a ſand-furnace, the jun&ure being well luted ; a new and parti 

daily liquor will come over. The matter at the bottom appears firſt like 2 
«© fluid — but gradually thickens, and at length becomes pitchy, and 
© bituminous; the liquor that comes over is. fetid, ſulphureous, and ſuffo. 
< cating, if received into the lungs. If the diſtillation be carefully carried 
thro with ſucceſſive degrees of fire, there will at length ariſe a true ſul- 


phur into the neck of the retort, as may appear from its form and manner 
The uſe, | 


Hence we learn the artificial method of ing bitumen and ſulphur; 
and that the fixed acid of vitriol, alam, and b int ſulphur, is the incom- 
buſtible baſis of ſulphur, whilſt the other is the combuſtible pure oil; 
which. two, by their intimate union, con ſulphur. If this factitious {ul- 
phur be. burnt, its. oily part affords.a flame without ſmoke ; and the other part, 
in the, burning, affords an acid, cauſtic, ſuffocating, vapour, which is preſer- 

ive and ponderous, ſo as not to riſe high, and if condenſed by a glals- 
te, it down into oil of vitriol, exactly like that of the natural ſulphur. 


pure inflammable oil ſeems to be collected in ſulphur, CY as Gy 
FS» | 1 4 | 4 
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be otherwiſe obtained; whilſt the groſs, uninflammable, terreſtrious, or other 
Galine matter is excluded in this combination: no other acid, produced .by 
nature or art, will make ſulphur by mixing with oil. The acid of vitriol, 
wherever it be, or wherever ſubtilely concealed, joins with any inflammable 
oil, ſo as to make ſulphur. Tartar of vitriol, G » ſal mirabile of fea-falt, 
and of nitre, the falt of vitriol, burnt alum, and other bodies, containing 
this acid, as often as oy are, by means thereof, joined with an inflammable 
oil, always afford true ſulphur. Hence, this acid alone has the pro of 
producing ſulphur, whilſt all inflammable oils ſerve therewith for the 
purpoſe ; and hence ſulphur can never be produced where this acid did-not 
iſt : whence numerous obſcure particulars may be underſtood in 
the chemical hiſtory of foſſils and metals; and therefore, whoever would 
explain them, ſhould remember what is here delivered. To give an exam- 
ple from Becher: melt Glauber's ſal mirabile in the fire, throw powdered 
wood-coals thereon, a ſulphureous flame ariſes, and a brown maſs is left at 
the bottom, which being diſſolved in water, and precipitated, a true ſulphu- 
reous matter is obtained. Here it is plain, that the oil of vitriol in ny ro 
mirabile lays hold of the inflammable matter in the coal, and becomes ſul- 
hur : therefore, in determining the effect of any chemical operation before- 
, we muſt cautiouſly examine whether any of the matters employed, 
either manifeſtly, or ſecretly contain the oil of vitriol, alum, or ſulphur, and 
whether any inflammable matter is alſo applied ; for in this caſe the action 
of ſulphur is immediately produced, | 
PROCESS CLXI. 
Sulphur obtained from alcohol and acid. 


INTO a tall glaſs-body put eight ounces of alcohol, without 

] * yas; let Hall to it, Ar hed oil of vi- 
* triol; ſhake the glaſs well after each drop, and a little, otherwiſe 
* a great heat, and ſuffocating vapour would ariſe z continue thus, by de- 
, till an ounce of the oil of vitriol is added. The mixture will 
4 the ſweet fragrance of ſouthern-wood, which will ſpread over the 
* whole place; but it ought to be avoided, as being ſuffocating ; if receiv- 
* ed in a ſmall quantity into the jungs, it cauſes a violent cough; and if 
received in a quantity, at onee, I judge, it might prove mortal: 
the liquor will become reddiſh. Let it now be gently digeſted, in a cloſe 
* veſſel for five days, then diſtil it gently in glaſſes cloſe luted 3 a wonder- 
* ful ſubtile ſpirit will come over, which proves incredibly fuffocating, and 
is ſo much the more dangerous as, by its ſmell, it treacherouſly 
* leads one to take it in freely. Continue this gentle diſtillation for ſome 
time, till the mixed matter grows black;; then the ſpirit, which laſt came 
* over, will be exceeding ſweet and fragrant. And now there will begin 
* ſomething acid to riſe, -which was not iy hy Sameer yer + ho 
the receiver, till keeping a gentle but conſtant fire, the liquor may 
* riſe ſlowly z c 


— 
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< ihe matter would immediately ſwell and rarify, ſo as to come over at 
© once into the veſſels, and diſturb the operation. If the diftillation be thus 


« gently continued, there ariſes an aqueous, fetid liquor, and along with it 
another that is ponderous, pure, limpid, and keeping ſeparate and un- 


mixed with the phlegm. After all this is come over, and about one half 
© of the whole, again change the receiver, and diſtil by degrees of fire, up 


to the higheſt ; a fetid liquor will ariſe that does not mix with the former 
© ponderous kind: at the om of the veſſel remains a black, brittle, and 


© uninflammable matter, tho? otherwiſe, in ſome degree, approaching to ul. 
* phur; ſo that by this means we have three diſtin& liquors ariſing from this 


* mixture, as alſo a ſuffocating vapour, and a fixed caput moriuum, of a very 
« particular nature, remaining behind. 
The uſe. | 
The ſtrongeſt foſſil acid, by thus barely mixing with the moſt ſubtile ve- 
getable oil, or alcohol, cauſes ſuch a violent heat, as, if imprudently mixed, 


almoſt to take flame, and produce a conſiderable efferveſcence. At the in- 
ſtant of mixing there ariſes a ſweet odour, which diffuſes itſelf widely; but 


by a long digeſtion, the diſagreeable odour of garlick is produced. The 
ſweet fi ting odour is attended with an acid. Here, (1.) a ſpirituous, 
fragrant, ſuffocating, inflammable, and tartiſh liquor is ſeparated ; whereas 


the oil of vitriol was a little before ſo fixed, and no way fragrant. (2.) 
There comes over a fetid, ſulphureous, aqueous, uninflammable acid liquor, 
tho? neither the alcohol, nor ol of vitriol contain much water. (z.) There 
comes over a limpid ponderous liquor, that ſmells and taſtes gratefully aro- 
matic, but will not mix with the two former, yet diſſolves in alcohol, and 
then extracts ſome what of a tincture from calcined gold, and hence is 
eſteemed the philoſophical oil of vitriol. It is certainly a dulcified oil 
of vitriol, concerning which Jſaac Hollandus, Geſner (a), Mr. Boyle (b), 


but particularly Doctor Hoffman (c) may be conſulted. The black fz- 
ces being diluted with water, return almoſt into 2 of vitriol. We 
have here a great many unexpected phænomena from a ſimple combina- 
tion; perhaps this may be the philoſophical ſpirit of wine, which, by its 


fragrance, calls in the neighbours while it is made, according to Lilh's ac. 
count of it. Perhaps it is the dulcified fragrant fpirit of vitriol of Pars 
celſus, which he eſteemed powerful in the falling-fickneſs ; and poſſibly the 


tincture prepared with it from gold is a ſpecies of Paracelſuss aurum pola- 
- bile, digeſted in the ſtomach L. the oftrich. Certainly, — may 
-excite the truly curious to examine with care, whether there be any thing 
of theſe: great ſecrets concealed therein. We find it does not produce true 
Aulphur, but only certain properties thereof. | 


(a) Conrad. Geſner. E x 
(5). Abridg.. Boyle, Vol. III. p. 391. 4 
( Difſert. Phyſ. Chym. pag. 173— 180. 
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III. 
ProckssEs whon METALS. 


PROCESS CLXIL 
% The vitriol of iron. 


© 1, RO pure oil of vitriol into eight times its tity of fair 

« water, contained in an urinal glaſs, and ſhake them well toge- 

* ther, ſo as to make one pure liquor; throw in a ſmall propor- 

tion of clean and bright filings of iron; a great ebullition will ariſe, and 

the liquor become opake, hot, and of a duſky colour; and a perfectly foſſil 

vapour, of a particular odour, will ariſe, ſomewhat reſembling that of gar- 

\ — When the efferveſcence is over, and the former iron diflolved, throw 

in more, and continue thus till a part of the filings remain undiſſolved at 

the bottom; then let the liquor reſt to purify, and depoſite its faces : 
* what floats above then will be green, and of a ſweetiſh ſtyptic taſte. _ 

* 2, Let this liquor be filtered, and in a clean glaſs evaporated to a pelli- 

* cule; ſet the veſſel in a cold, low, ſtill place, and there will ſoon ſhoot to 

* the bottom bright tranſparent green cryſtals like emeralds. Let the liquor 


be poured off from them, dry them gently in a warm air, _ paper 
rm. x 


'3 
© and keep them in a glaſs, where they will long preſerve their he 
remaining liquor, being inſpiſſated as before, produces new cryſtals z and 
* thus at *. almoſt the whole liquor is converted into vitriol ; tho? the 
* firſt cryſtals are always the beſt.” 


The uſe. 


Iron attracts to itſelf the foſſil acid of oil of vitriol dilated in water, ex- 
aftly as alcali did in the preparation of tartarum vitrialatum, according: to 
the hundred forty-eighth proceſs ; in which reſpect, therefore, iron and al- 
cali agree. The iron, thus united with the acid, alſo becomes ſoluble in 
water; and hence the compound acquires the nature of a metallic ſalt. It 
conſiſts of water, metal, and acid, united together in a certain proportion; 
and ſo long as this proportion remains, ſo long the maſs continues ſhining 
and tranſparent ; but as ſoon as only the water is ſeparated from it by any 
conſiderable heat, the whole maſs preſently becomes opake, loſes its t 

enneſs, and acquires a grey colour; in this reſpect alſo reſembling the cry- 
of ſalts; whence the chemiſts have called it the ſalt of iron, as alſo 
becauſe it flows in the fire: others rather call it the magiſtery of iron, be- 
cauſe the whole body of the iron is concreted with its ſolvent into an uni- 
form ſolid maſs. It is alſo called vitriol of iron, becauſe it perfectly, in 
every reſpect, reſembles native foſſil vitriol. And hence we und the 


4 method, 
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method, whereby the ſolid bodies of metals, upon uniting with acids, ma 

become, like ſalts, diſſolvable in water, and table, nur ha acquire 'a — 
metallic ſaline taſte, and alſo particular medicinal virtues. If the ſalt of iron 
be diluted with a hundred times its quantity of water, and drank in the 
doſe of twelve ounces, upon an empty ſtomach, walking gently after it, it 
opens and relaxes the „purges, proves diuretic, kills and expels worms, 
tinges the excrements black, or forms them to a matter like clay, ſtrengthens 
the fibres, and thus cures many different diſtempers. The like taſte, odour, 
and colour, and the like blackneſs of the excrements, have occaſioned many 
to imagine that the chalybeate waters were thus produced by nature; eſpe- 
cially, becauſe thoſe liquors, when ex to the air, depoſite a copious 
yellow ſediment or oaker : but Dr. Hoffman has pradently corrected this 
error, by means of experiments, in his noble work of mineral waters. How- 
ever, we muſt obſerve that this ſalt of iron, meeting with alcaleſcent and 
putrid matters; and thus having its acid folvent drank up thereby, is turned 
into an aſtringent, ponderous, {luggiſh, metallic calx, that tie” Ack invete- 
rate obſtructions, and therefore proves hurtful in putrid fevers. And we 
know that when iron-filings are taken in female diſorders, where the body 
is weak, languid, and abounds with acidity, the metal thus ces erudta- 
tions, as of garlick and putrid eggs, on account of the acid it meets with; 
-and hence, the heat before wanting in the |body is excited, and the excre- 
ments generally turn black; and in this caſe the powder of iron-filings proves 
much more ſerviceable, than when ever ſo laboriouſly prepared by — 
Mhence iron is known' to prove uſeful if acids abound in the body, but hurt- 
Ful where the body is bilous or hot. This experiment, duly conſidered, 
ſnews us the origin of green metalline vitriol every where in the earth; and 
that it proceeds from iron, corroded by a foflil vitriolic acid. Laſtly, the 
production of inks principally depends upon this experiment. 


PROCESS CLXIII. 
Ludovicus's vitriol of iron, with tartar. 


© 1, 924 BB one part of the vitriol of iron, not acid, but perfectly fi- 
1 * turated, four parts of cream of tartar, and twenty parts of 
'* rain-waterz boil them together in a glaſs-veſſel, often ſtirring them with 
'* a ſtick, till the maſs becomes grey, thick, and almoſt conſiſtent ; but with 
eure to avoid even the leaſt burning. Put the maſs into a tall bolt-head, 
pour common ſpirit thereon, ſo as to float four inches above it; boil them 
6 for an hour or two, and a red liquor will be obtained; when 
* decant and filter it. - Treat the remainder with freſh ſpirit as before, 
and continue to do this ſo long as the ſpirit acquires any redneſs ; then 
put the ſeveral parcels together, which thus make Ludovicuss medicated 
* tinure of iron. | | 
* 2. If the tincture, thus pr , be evaporated. to a pellicule, it loſes 
© its ſpirit, and afterwards ts, along with the falt of iron, into medi- 
< cated cryſtals. And if what remains after boiling with the ſpirit, be 
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4 y boiled with ten times its quantity of water, and ſtrained thro? 
« flannel, till the liquor becomes clear, and all the matter be diſſolved by the 
6 * addition of freſh water, and this liquor be at length exhaled to a 
« pellicule, and ſet in a cool, quiet place; we ſhall thus again have the 
« opening martial tartar of Ludovicus. 


The uſe. 

Phyſicians _ obſerved, that the excellent medicinal virtues of iron, 
ſomewhat explained in the preceding proceſs, had their effect ſo long as the 
iron continued diſſolved in a mild acid, but vaniſhed, and were precipitated 
into an unctuous calx, upon meeting with an alcali, hence prudently joi 
the ſalt of iron with a 2 in expectation that it might thus paſa 
and act upon all the ls of the body, whilſt it more permanently re- 
tained * nature; and this was the reaſon of joining the ſalt of iron 
with the vegetable oily ſalt of tartar, to prevent its — eaſily precipitated 
in the body into a croms, or aſtringent calx. The preparation — x vir- 
tue of opening, attenuating, ſtrengthning, and gently evacuating by: the 
belly and kidneys 3. and hence proves curative in leucophlegmatic, {rorhutic, 
iteric, hypochondriacal, and hyſterical caſes, or when the body is relaxed; 
weak thro* the ſluggiſhneſs of the parts, rickety, or abounding with worms; 

It is taken in a morning faſting, in the quantity of a drachm; diluted with 
fix times its weight of water; repeating it thrice, and each time drinking 
after it a quarter of a pint of thin whey, walking upon it, ſo as not 
to ſweat; this may be continued for nine days, with great advantage. A> 
few drops of it may be given to children troubled with the rickets or worms, 
(and thence become of a bad habit) mixed with ſyrup or honey. A drachm 
of the calybeated tartar, taken in the morning, anſwers the ſame purpoſes, 
And hence we ſee the method of converting metals into medicines, and 
forms fit for taking ; but they are afterwards prudently to be employed : 
theſe are found to have very good effects, if they prove gently purgatiye, 
and bring away the faces of a black or grey colour. 


PROCESS CLXIV. aa 


The white, grey, and red cals of the vitriol of iron. 


1. ÞAKE half an ounce of dry and good vitriol of iron, reduced! to 

* powder in a glaſs mortar, apply it in a glazed diſh; to a heat of) 

* a hundred and fifty degrees, keeping it continually ſtirring with a, ſtine g 
* alittle watery vapour will fly off, and leave a light white) powder, like; 

meal, of an inky, ſweet, ſtyptic taſte: this is; the white calc of the vi- 
* triol of iron, 2. If this cahe be urged with a, ſtronger fire, of near: 
three hundred degrees, it will become, of a, greyer colour, , and. of a more 
* auſtere taſte. 3. If this ſecond cabe be calcined in a crucible, in an . 
* fire, it grows yellow, red, and at length becomes a deep purple powder, 
* of an auſtere taſte, and ſomewhat cauſtic z which two properties are the 
$i * more 
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© more increaſed, the ſtronger the fire, and the longer the calcination ; ſo 


© that at length the powder will become almoſt cauſtic, 


The uſe. 

Hence we ſee that vitriols, or metallic ſalts, preſently loſe their tranſpa- 
rency, upon loſing their water, and fall as it were into aſhes ; whence this 
operation is called calcination, and the thing produced a calx. And when 
urged with a ftro fire, E longer remain ſoluble in water, as con- 
ſtantly appears in the third The firſt is recommended in medicine, 
becauſe it retains its native virtue, may be eaſily mixed with ſugar, and thus 
commodiouſly given to children. It is uſually unagined, that the ſuper. 
abundant acid may be driven away by this calcination ; but oil of vitriol does 
not riſe with ſo ſmall a heat. The ſecond calx has the like virtues, but is 
ſomewhat more aſtringent, and leſs ſoluble in water: but the third is not 
ſoluble in the body, yet endowed with a cauſtic virtue, fo that it can ſel- 
dom be given in ly with ſafety. Externally applyed, it is excellent for 
eating down, and afterwards conſolidating the lips of ulcers; it ſtops fluxes 
of the lympha, blood and ſerum: but if this red calx of vitriol be long de- 
tained in a violent fire, and afterwards boiled in water, it im _ the 
water with a vitriolic ſharpneſs. If the operation be —_—_ ill the laſt 
water comes off taſteleſs, an inſipid, red, aſtringent powder, called cyocus 
martis aſtringens, will remain behind; and is the body of the iron calcined by 
acid and the fire; and therefore commonly uſed for aſtringing. The acid 
waters being evaporated to. a pellicule, then ſet to ſhoot, ford ſomewhat 
of a vitriolic ſalt. | 

PROCESS CLXV. 
The liquor of iron per deliquium. 
c Tt oy — /aes — —— not — es ge _ 
ſtrongly 8 t into an o $, and ex- 
© poſed to the moiſt air, it relents, and u length diſſolves into a kind of 
© liquid red matter, that may be called the oil of iron per deliquium. 

| The uſe. 

INN yen of iron. contains & very acid foſſil and water, fo that 2 
ing ſeparated by fire, and pure acid remains dry, along wi 
metallic part alone; but the 241, being attractive of EN 
the water of the air; and this is the true reaſon of the effect: the like 
ins in all fimilar caſes. The metals thus diſſolved, in their reſpective 
acids, then dried, moiſtened in the air, dried again, are thus by repeated ope- 
rations at length wonderfully opened, reſolved, and even made volatile. 


The cabe of the metals, thus diſſolved by the moiſture of the air, has the 
ſame virtue as the calx above explained. | 


PROCESS 
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PROCESS CLXVI. 
The golden tincture of the vitriol of iron. 
a T* a quantity of the red vitriol of iron, prepared according to the 


third operation of the hundred ſixty- fourth proceſs, made perfectly 
« dry, and put into a tall bolt- head, pour twenty times its weight of dulcified 


« ſpuitof ſea-ſalt; 1 for a month, and thus a gold-coloured, ſweetiſh, ſtyp- 


tic, inky liquor will be obtained. If this be decanted, and new ſpirit put 
© on, and the operation be thus ſeveral times repeated, the metallic pow- 
der will at length remain exhauſted, and all the tincture be thus extracted. 


The uſe. 


This experiment ſhews that conſiderable tinctures may be extracted from 
metals, without diſſolving their bodies; for this is a true tincture of iron, ſince 
one drop thereof has an incredible power of producing a black colour, as we 


ſhall ſee in the appendix to our courſe of proceſſes, But this ſpirit can never 


diſſolve all the calx, only extract its more ſoluble part. A few drops of 
this liquor, being taken in Spaniſh wine, upon an empty ſtomach, are re- 
ſtorative, kill worms, and raiſe the vital powers. The chemical Mag; 
placed their medicated gold in iron; poſſibly, therefore, this may be their 
medicated aurum potabile (a). on > 


PROCESS CLXVIL 
Iron diſſolved in Rheniſh wine. 


q PUT two ounces of bright iron-filings into a bolt-head, and add there- 

* to twenty ounces of generous Rheniſh wine; get? them er in 
* our little wooden furnace, for three or four days, often ſhaking ar 
let them afterwards ſtand to ſettle for twenty-four hours, ftrain off the 
* wine, which will appear black, and keep it in a cloſe ſtopped veſſel ; it is 
* of a fweetiſh inky taſte: pour freſh wine on the remainder, and proceed 
as before; thus alſo a calybeate wine will be obtained, but no way com- 
* parable to the former; for the particular hence obtainable is ſoon ex- 
tracted from the iron by the wine; the whole body of the metal not be- 
* ing here diſſolved: ſo that the production is not a ſolution, but a tinc- 


* ture. . 
The uſe. 


Hence it ap that iron contains one part. which is ſoluble, and ano- 
ther that is inſoluble in this mild, fermented, oily, vegetable acid. The 
er part is the nobleſt remedy I am acquainted. with, for promoting that 
power in the body by which the blood is made, as often as it happens to 


(a) See Tacher, Hiyoc, pag. 11. and Bafil, Faber. de bac Anu. AE 
Vor, II. 0 a be 
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| | © more increaſed, the ſtronger the fire, and the longer the calcination ; ſo 
| © that at length the powder will become almoſt cauſtic, 


The uſe. 

Hence we ſee that vitriols, or metallic falts, preſently loſe their tranſpa- 
rency, upon loſing their water, and fall as it were into aſhes ; whence this 
operation is called calcination, and the thing produced a calx. And when 
urged with a ſtronger fire, they no longer remain ſoluble in water, as con- 
ſtantly appears in the third The firſt is recommended in medicine, 
becauſe it retains its native virtue, may be eafily mixed with ſugar, and thus 
commodiouſly given to children. It is uſually imagined, that the ſuper. 
abundant acid may be driven away by this calcination ; but oil of vitriol does 
not riſe with ſo ſmall a heat. The ſecond calx has the like virtues, but is 
ſomewhat more aſtringent, and leſs ſoluble in water: but the third is not 
ſoluble in the body, yet endowed with a cauſtic virtue, fo that it can el. 
dom be given i y with ſafety. Externally applyed, it is excellent for 
eating down, and afterwards conſolidating the lips of ulcers ; it ſtops fluxes 
of the lympha, blood and ſerum : but if this red calx of vitriol be long de- 
tained in a violent fire, and afterwards boiled in water, it im __ the 
water with a vitriolic ſharpneſs. - If the operation be — Il the laſt 
water comes off taſteleſs, an inſipid, red, aſtringent powder, called cw 
martis aſtringens, will remain behind; and is the body of the iron calcined by 
acid and the fire; and therefore commonly uſed for aſtringing. The acid 
waters being evaporated to. a pellicule, then ſet to ſhoot, ford ſomewhat 
of a vitriolic ſalt. 


PROCESS CLXV. 
The liquor of iron per deliquium. 


F the red calx of the preceding proceſs be not waſhed with water, 
I but ſtrongly calcined, fine, put into an open glaſs, and er. 
ed to the moiſt air, it relents, and at length diſſolves into a kind cf 

© liquid red matter, that may be called the oil of iron per deliquium. 


The uſe. 


The vitriol of iron contains a very acid foſſil and water, fo that the ws 
ter being ſeparated by fire, the ſtrong and pure acid remains dry, along with 
the metallic part alone; but the acid, being attractive of moiſture, - relents 
br 4 nie — he air; and this is the true reaſon of the effect: the like 

ins in all fimilar caſes, The metals thus diſſolved, in their reſpectire 
acids, then dried, moiſtened in the air, dried again, are thus by repeated ope- 
rations at length wonderfully opened, reſolved, - and even made volatil. 
The calx of the metals, thus diſſolved by the moiſture of the air, has ths 
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PROCESS CLXVI 
The golden tincture of the vitriol of iron. 


O a quantity of the red vitriol of iron, prepared according to the 

* third operation of the hundred ſixty- fourth proceſs, made perfectly 
« dry, and put into a tall bolt- head, pour twenty times its weight of dulcified 
6 ſpirit of ſea- ſalt; * for a month, and thus a gold- coloured, ſweetiſh, ſtyp- 
tie, inky liquor will be obtained. If this be decanted, and new ſpirit put 
on, and the operation be thus ſeveral times repeated, the metallic pow- 


der will at length remain exhauſted, and all the tinQure be thus extracted, 
read The uſe. 
This experiment ſhews that conſiderable tinctures may be extracted from 


metals, without diſſolving their bodies; for this is a true tincture of iron, ſince 
one drop thereof has an incredible power of producing a black colour, as we 


ſhall ſee in the appendix to our courſe of proceſſes, But this ſpirit can never 
diſſolve all the calx, only extract its more ſoluble part. A few drops of 


this liquor, being taken in Spaniſh wine, upon an empty ſtomach, are re- 
ſtorative, kill worms, and raiſe the vital powers. The chemical Magi 
placed their medicated gold in iron; poſſibly, therefore, this may be their 
medicated aurum potabile (a). | 7 


PROCESS CLXVI. 
Iron diſſolved in Rheniſh wine. 


P U two ounces of bright iron-filings into a bolt - head, and add there- 

to twenty ounces of generous Rheniſo wine z geſt them 2 in 
* our little wooden furnace, for three or four days, often ſhaking the * 
* let them afterwards ſtand to ſettle for twenty-four hours, ſtrain off the 
wine, which will appear black, and keep it in a cloſe ſtopped veſſel ; it is 
* of a fweetiſh inky taſte: pour freſh wine on the remainder, and proceed 
as before; thus alſo a calybeate wine will be obtained, but no way com- 
* parable to the former; for the icular hence obtainable is ſoon ex- 
* tracted from the iron by the wine; the whole body of the metal not be- 
* ing here diſſolved: ſo that the production is not a ſolution, but a tinc- 


£ ture. 
The uſe, 


Hence it ap that iron contains one part. which is ſoluble, and ano- 
ther that is inſoluble in this mild, fermented, oily, vegetable acid. The 
former part is the nobleſt remedy I am acquainted with, for promoting that 
Power in the body by which the blood is made, as often as it happens to 


(a) See Tacher, Higpee, pag. 11. and Bel. Valent. de lor tin@tura. Qs 
Vor, 1I, Oo | be 
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be weakened, thro' a bare debility of the over-relax'd ſolids, and an indolent, 
cold, aqueous indiſpoſition of the Juices. If an excellent medicinal virtue 
may, by any experiment, be gained from metals, certainly it is this ; for 
no virtue of any vegetable or animal ſubſtance, no diet, nor regimen, can 
effect that in this caſe, which is effected by iron: but it proves hurtful where 
the vital ers are too r this proceeds from the fluids or 
folds, I often thought whether this was not the potable ſulphur of 
the metal, that fo powerfully reſiſts the debility of nature; a — oof 
finitely ſuperior to the boaſted aurum potabile, and a medicine that never 

ves pernicious when given where required. Hence we fee that iron 
noe a part not very remote from a vegetable, and even an animal nature; 
and which is extremely eaſy to diſſolve. If a drachm of this chalybeate wine 
be mixed with thrice its weight of ſugar, boiled to a proper conſiſtence, and 
be prudently given in the proper caſes, it makes an incomparable remedy 
for the young of both ſexes. Gs 


PROCESS CLXVII. 
Iron diſſalved in vinegar. 


PIN ounce of clean iron-filings into a tall bolt-head, * 
* thereto twenty ounces of the ſtrongeſt diſtilled vinegar; boil 
© together in our little wooden furnace for twenty hours, and when cold, 
© there will be obtained a highly red, and ſtyptic liquor, nauſeouſly ſweet- 
© iſh, and thicker than that made with wine in the preceding proceſs. This 
s the aſtringent tincture of iron, and ftains the glaſſes 
* wherein it is kept, ſo as ſcarce poſſibly to be got off again. If freſh vine- 
© gar be poured upon the remainder, it again extracts ſome tincture, but 
0 and of a weaker colour than before, tho? ſtill chalybeate. At laft, 
© there is left a conſiderable quantity of metallic matter, that can be no far- 
© ther diſſolved by vinegar. 
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It is ſurpriſing there ſhould be fo great a difference between the tinfure 
f relive d vinegar, and that with wine, both in regard to co- 
e odour, conſiſtence, and effects. It is hence plain, that iron may 
in very different methods be diſſolyed by acids. This ſolution 
y vinegar is wonderfully aſtringent, and therefore corroborating, 


47 
28 


5 % 
25 
4 
I 
- 

- 
N 
4 
2 
: 
E 
E] 
= 


F 2. 
a 
2 
8 
: 
: 
: 
8 
5 
: 
: 
: 
f. 
: 
1 


Y 
iron is daily treated and diffolyed by acids, and he ſolution , drank 
z and hence, poſſibly, by infinuating into the humours, it may con- 
e it 
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PROCESS CLXIX. 
Tron ſublimed with ſakammoniac. 


PALE four ounces of bright iron-filings, and as much dry flowers of 
fal- ammoniac, grind them together in a glaſs mortar, the longer 
the better. Tho? theſe two bodies were ſeparately inodorous, there now 
« preſently riſes from them a volatile, ſubtile, and, as it were, an alcaline 
vapour, becauſe the acid of the ſal-ammoniac is attracted into the iron; 
: whence the volatile alcaline part of that falt, beginning to be ſet free, ſponta- 
« neouſly flies off. Let a capacious and dry glafs- be at hand, with a wide 
mouth; put the powder into it, that it may lye'thin ſpread at the bottom. 
© Lute on an alembic-head, with a common mixture of meal, apply a receiver, 
© ſet the body in a fand-furnace, and bury it up to the lower rim of the 
© head: firſt make a fire of two hundred and twenty degrees, and there will 
come over a ſharp vapour that condenſes into a highly penetrating, vola- 
tile, alcaline liquor. 
+ the fire, that the alembic-head may grow hot; white exhalations will now 
© rife, and afterwards others of various colours; the whole cavity of the 
© head will be covered with mixed variegated colours, white, red, , 
green, blackiſh, ſo as to repreſent various flowers, from whence 
« parations. take their name. Proceed with the ſame d 


egree of fire for fir 
or eight hours, then let all cool, and there will be found in the receiver a 
* gold-coloured, volatile, alcaline and highly penetrating liquor, along with 
© alittle white and yellow matter. In the alembic-head and its pipe will 
© be found a very ſubtile and dry matter of various colours; this is imme- 
© dately to be taken out, _ dry and hot glaſs, to be kept care- 
* fully topped 3 for it would ſoon diſſolve by the moiſture of the air, and 
then run into a gold-coloured, fattiſh, auſtere, ſaline liquor. In the firſt 
dry form, it is called the flowers of iron; and in the latter moiſt one, the 
© ail of iron per deliguium The fame matter of the flowers every where 
* ticks to the fides of the body, the? it is here more compact, and as it were 
* melted, and runs ſtrong together by the greater force of the fire : this 
* alſo is to be taken out and kept dry. At the bottom of the body there re- 
* mains a browniſh-red matter, of a 1 this matter attracts 
* moiſture, and preſently reſolves in a humid air, and runs into a thick, 
* gold-coloured, aftringent liquor, which is another metallic oil per deliqui- 
un. This matter ufually fwells greatly upon being expoſed to tha air, 
and thus reſembles fome kind of fermentation; but the flowers and this 

: * remainder differ in many reſpects. | a3 
i The uſo ms 
Sal-ammoniac conſiſting of the ſpirit of ſea-ſalt, and the volatile alcali of 
anmals, being here ground with the iron, unites fome part of its acid with 
the metal z 4 the fume time letting go ſome part of its alcali, which 


\ 


becomes volatile; the other part of the ſakammoeniac retaining its 
| O O 2 nature, 


hen no more aſcends with this degree of heat, raiſe 
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nature, and remaining mixed with the iron, now corroded by the acid, 
ſeparates a particular part of the iron, which is otherwiſe fixed in the fire, and 
carries it up. But it is not ſo eaſy as ſome write, to ſublime all the ſubſtance 
of iron by means of ſa-ammoniac z but it here ſeems to be divided into a 
more volatile part, that riſes, and another more fixed part, that ſtays be. 
hind ; at leaſt, it appears thus to me; whence I conceive the iron is thus ſe- 

le into different parts. Hence alſo we may underſtand the particular vo- 

ility of fal-ammoniac, which is able to ſublime a metal, naturally fo fixed, 
and FA hard to melt, as iron; whence the philoſophers have called this ſalt the 
rapacious bird, the white eagle, and the key that unlocks the bodies of 
metals. Theſe flowers have the ſame virtues as Mr. Boyle commends in the 
ens veneris ; for they are a wonderfully reſtorative, warming and openi 
medicine, containing the _ body of the metallic ſulphur. They have 
alſo an anodyne virtue, and are o ſomewhat ſoporiferous. The 100 
flowers, ny digeſted with alcohol, afford a copious golden tincture, 
metallic and ſulphureeus; and the remaining caput mortuum, after the ſubli. 
mation, affords the ſame with alcohol. The curious and induſtrious expoſe 
the — l g iron — ſalt to _ air, — ——_ then 
they coagulate, inſpiſſate it, t the operation, till at length th 
ſo . and deeply diſbowel the metallic maſs, as not to — 
their trouble and expence. What chemiſt is ignorant of that rule, ſo oſten 
inculcated, diſſolve and te ? but whether by repeating this operation, 
mercury 1 from the reſolved body of metals, is another 
queſtion. have tried it, tho without ſueceſs; but the experiments upon 
metals, by means of fal-ammoniac, are of infinite uſe, 


PROCESS, CLXX. 
' Extraordinary effects upon applying iron to ſulphur. 
£1. TAKE of iron-filings, and flowers of ſulphur, each an ounce, 


ind them together in a glaſs mortar, the longer the better; 
— and ſmell ſtrong; then boil the powder in water 


i ng — of the like minis: of 2 ſulphur, make it 
e water, ſqueeze thi into an earthen 
pot, and ſet it by; it will ſoon 2 hot, ſend 
out fumes, and at length often takes fire. When the heat is over, the 
matter will be found changed into an uniform maſs; which being wel 
* ground, and boiled with water, as in the former caſe, affords a pure V- 
« triol of iron for medicinal uſe. 
3. Melt ſulphur over the fire, and the end of an iron rod into 
it for ſome time; the part, ſo plunged, wi thus become calcined and brit 
tle. brimſtone, 


ſo 
In the ſame manner, if iron- filings be put into melted bri — 
22 


' 
* 


. 
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« a crocus of iron may be obtained, which, when ground to powder, be- 
comes almoſt the ſame thing. N 3 2 | 

« 4, If ſulphur be thrown upon red hot iron, it makes the iron preſently 
« run into calcined metallic drops, which alſo, when ground, afford the like 


6 calx.? 
The uſe. 


In theſe four experiments the highly acid oil of vitriol, which makes one 
part of the ſulphur, coming by means of trituration, or fuſion, to touch 
the metallic part of the iron, in numerous ſurfaces, it begins to act thergon, 
after the ſame manner as in the hundred fixty-ſecond proceſs ; forſaking its 
oily part, and uniting with the won. And as this action always generates 
a violent heat, it is no wonder if at length it fires the other oily part, 
which is eaſily inflammable, eſpecially if the quantity were large, ſufficiently 
compact, thoroughly ground, and cloſe compreſſed (a). And as ſoon as by 
any of theſe ways, the acid of the ſulphur corroded the metal, a pure 
vitriol of iron is produced; becauſe there is no metallic foulneſs in the 
flowers of ſulphur : and by this means artificial chalybeate mineral waters may 
be truly produced. Theſe powders are called crocuſſes by the chemiſts, on 
account of their colour, and are of the aperient kind, as having an ape- 


ritive, vitriolic virtue; whereas other powders, pre by the means of 
myſelf 


acid and fire, are called aftringent. And thus I thi to have ſhewn, 

by means of the ſeveral proceſſes from the hundred ſixty-ſecond to the 

ent, the principal ways whereby iron is ſo changed, as at length to af- 

preparations always of very different forms, and ſometimes ſuch as 

the metal would not have afforded by the means of fire, or any thing elſe, 

defides what we applied; But oooh metals require particular treatments; 
in which reſpect a variety of operations is required. 


PROCESS CLXXL. 
The calx of lead by the vapour of vinegar. 
*TAKE a large glaſs- body, cut ſo as to have a very wide mouth, with: 


* an alembic-head anſwering to it; in this head put thin plates of 


* lead, fo as to ſtand ſomewhat erect, without falling, all around the hol- 


low part of the Put vinegar into the body; ſet it in a ſand-heat, 
put on the head with its lead- plates, apply a receiver, and diſtil with a 
, eg fire for twelve hours; then leave off, and let all cool for twelve 


: the plates, being now gently dried, grow. white, or appear co- 


* vered with a white powder, which being bruſh'd off with a hare's foot is 


* called ceruſe, or white-lead. If the operation be ſeveral times repeated, the 


* whole body of the lead will be turned into the like perfectly inſipid 
* ſcentleſs white powder: the vapour of the vinegar, raiſed in the operation, 
* condenſes into a whitiſh, turbid, ſweet, nauſeous, ſtyptic liquor, called the 


* vinegar, or ſolution of lead. | 
(a) dee Memoir de Þ Acad. Roy. vol. II. pag. 52: 
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Hence we ſee how eaſily lead is diſſolved by a very mild acid, and 
ſoon changed from its malleable ſtate into a looſe powder, or brittle ſcaly 
es. But the diſtilled liquor, impregnated with diſſolved lead, is a true 
vlution of lead, which being inſpiſſated affords the true ſalt of lead. This 
operation is continually e in lead expoſed to the air, that abounds with 
acids; whence. coverings of lead, that, are. expoſed thereto, reſolve. into a 
white-calx; and this the ſooner, the more the air abounds with acids. If the 
fame operation be rmed upon iron or copper, theſe metals alſo are dif. 
ſolved on their fu the iron into a red calx of iron called ruſt, and the 


copper into a green ſubſtance, called verdigreaſe; the iron into a gold-co- 


loured liquor, and the copper into one that is perfect! green, The ceruſe, 
thus prepared, is likewiſe com ded of the acid of vinegar, and the dif. 
ſolved body of the lead; hut the acid is here latent, after the ſame manner 
as we ſaw in iron. This ceruſe is of uſe in watery, ulcerous, runni 


ons n Jags 
or diſeaſes of the ſkin, being. ſprinkled thereon, If this fine powder be 


drawn along with the breath into the Tungs, it cauſes a violent, and almoſt 
incurable or mortal afthma, If received into the mouth, and ſwallowed along 
with the fpittte, it occafions inveterate diſtempers in the viſcera, intolerable 
faintings, weakneſs, pains, obſtructions, and at length death itſelf, Theſe 
terrible effects are daily ſeen among tuoſe who do any work in lead, but 
principally among the makers of white-lead. Let men, therefore, bewate 
of this poiſon, which, being both without ſinell and taſte, proves the more 
—— as it is the leſs diſcovered, and does not ſhew itſelf till it has 


royed the body. Hence we learn, alſo, how eaſily lead may be deme- 
tallized, and turned to a calx z and this ap ir 


pears upon all riments, If 
lead be melted over a gentle fire, in a clean * earthien veſſel it runs 
pure, like clean quickſilver, but ſoon grows dark upon its ſurface, and ga- 
thers a ſkin, which, being carefully taken off with an iron ladle, proves a 
kind of calx : now, again, the ſurface rs white, and again generates 
ſkin, that may be taken off, till at length the whole body of the lead is 
changed into this cahc, which alſo is poiſonous. This calx, and the former 
—_—_ being long calcined, and ftirred over the fire, at length increaſe in 
weight, and turn of a bright red colour : and the like is found of lead-ore 
calcined. In the ſmelting of copper there riſes a ſcum, which chiefly 
of lead; and if of a colour betwixt red and yellow, it is called l. 
— 4 Id; if paler, the litharge of ſilver; tho? both of them are nearly 
the ting and of the ſame virtue: lead-ore does not much differ from 
the former. Hence the fame lead may exiſt under various colours, grav- 
ties, maſſes, and forms, and may be diſſolved in the ſame liquors, and thus 
afford the ſame productions; nor is it of much ſignificance whether ceruſe, 
litharge, red-lead, or lead ore be thus corroded by vinegar 3 for in each 
caſe the ſame falt of lead is produced : they have al of them the ſame me- 
dicinal drying virtue, and poiſonous quality. Red-lead gains confiderablf 
in weight from the fire. is may, perhaps, be owing to the acid of the 
fewel imbibed by the lead from the fire (a). a 
(a) See Abr. Boyle, vol. II. p. 390. 6. 7. 


PROCESS 


TK BI 3 , IRR I ß OT O04” — 


The Practice of Cnzuisray, 


PROCESS CLXXII. 
The vinegar of lead. 


«1, OIL ceruſe in a tall bolt-head, with twenty times its weight of 

6 » hr par vinegar, in our little wooden furnace, often ſhak- 
© ing the veſſel for four hours; then let all cool, ſtrain off the pure liquor, 
© add more diſtilled vinegar to the remainder, repeat the operation as be- 
« fore, and continue thus till the ceruſe is almoſt diffolved ; mix the ſeveral 
« ſolutions together; they will be found to have loſt the ſharpneſs of the 
© vinegar, and to have become ſweet, nauſeous, and ſtyptic : this is called 
« the vinegar of lead, as alſo virgins milk ; becauſe it cures red ſpots, pim- 
« ples, and little ulcers in the face. If this vinegar be filtered, and diſtilled 
© with a gentle fire to a fourth, there comes over a nauſeous water, that is 
not acid, but of a diſagreeable and particular odour. All the acid of the 
© vinegar is retained below, in the reſolved ceruſe. Let it be preſerved un- 
der the title of vinegar of lead; and it is to be eſteemed of the fame vir-- 
© tue as the vinegar of li 


litharge. 
© 2, If inſtead of eeruſe we take the I of gold, or filver, red-lead or 


© lead-ore, reduce them to powder, and boil them with vinegar as above, 
they will all afford the fame undiftinguiſhable vi of lead. This only 
* is particular of it, that when cold it filters with difficulty, as then blocking 
© up the paper; but when hot it runs thro” eaſier. 

4 When freſh diſtilled vinegar is poured to this inſpiſſated ſolution, 


, nd boiled, and again reduced almoſt to the conſiſtence of honey, the 
© vinegar diſtilled off loſes much of its acid virtue, leaving the acid part in 


the metallic liquor; the part that floats above, being ſomewhat oily, unc- 


* tuous, and ſaccharine, is called by the name of oil of lead, and conſiſts of 
* the metal and the vinegar. The oftner this addition of vinegar is repeat-- 


© ed, the more unctuous the liquor becomes, and the harder to dry. 
The uſe. | 


Hence we have a new method of caining, and difflving « very pooce- 
ere and : 


tous metal, and bringing it into a liquor. we ſee a new 
odour produced, by acid and metal ; and an attraction and ſeparation of the - 


xid by the metal, till it is fully ſaturated, and impregnated. This vinegar - 


of lead long preſerves uncorrupted the bodies of animals that are plunged 
therein, or penetrated, and dried therewith ; it coagulates the animal juices, . 
and preſerves them from putrefaction; if 2 rubbed upon the ſkin, it 
eures breakings-out, redneſs, inflammations, an eryſipelas ; it gives a 
biteneſs and beauty to the fkin, but proves pernicious to the body; at 

h occaſioning a conſumption, as appears by many melancholy examples. 


If the inſpiſſated oil of lead be mixed Fr 


t makes a white balſam, highly commended by the 
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PROCESS CLXXIII. 
The ſalt of lead with vinegar. 


« x, FNSPISSATE a quantity of the vinegar of lead in a low glaſs. 


body, with a very wide mouth, till it becomes almoſt as thick as 
oil; ſet it in a _ cold place, and a whitiſh grey maſs will ſhoot to the 
© bottom, in ſmall, erect ſpiculæ; pour off all the liquor, and with a gentle 


fire ſlowly dry the remamder, which will now be white like ſugar, and is 


< called the ſugar of lead. 
« 2. Diſſolve this ſugar of lead in freſh and ſharp diſtilled vinegar ; let it 


< ſtand to depurate 4 inſpiſſate the liquor to the thickneſs of oil; ſet it in a 
* cold quiet place, and there will ſhoot at the bottom thick ſolid cryſtals, 
perfectly reſembling the form of vegetable candy-ſugar, and having nearly 


the ſame taſte. 
g. If theſe cryſtals be again diſſolved in freſh diſtilled vinegar, and the 


. < ſolution be depurated by ſtanding, then inſpiſſated by a ſoft fire to the thick- 


© neſs of oil, a liquor will be obtained which can hardly be dried, and ren- 
« dered hard by a ſmall fire, but it remains. ſomewhat fixed, and may be 
« liquified like wax, with a gentle heat. The oftner. this impregnation s 
repeated with freſh vinegar, and the matter dried, the more fixed it be- 
comes in a ſmall fire, ſo as not to ſmoke, but eafily run. If now it be 


e committed to a moderate heat, and afterwards ſuffered to cool, but whilſt 


it remains fluid, it be poured into another cold veſſel in the cold air, it 
« ſtrongly coagulates in the pouring, and concretes into fine threads like 
© cobwebs, perfectly reſembling filver-thread, and affording a very agree- 
< able fight. This was publiſhed as a ſecret by a Jeſuit, tho* ſomewhat di 
* guiſed in the delivery (a). 
4. As ſoon as this body, coagulated into threads, is expoſed to a greater 
heat, * runs again, ſo that it may again be poured out. And i 
< this reſolution and inſpiſſation be carefully and patiently repeated, each 
© time ſ- ing the faces, and then if the matter be long digeſted with a 
« gentle — it grows thick, and concretes, a maſs is at length formed, 
« which to the unwary eye reſembles filver. T/aac Hollandus deſerves to be 
© read upon this ſubject, where he ſpeaks concerning the tone from lead. 
The proceſs alſo may be continued at pleaſure, by thoſe who defire to ſe 
< unuſual appearances of bodies,” . 
The uſe. 

The production is called the ſugar, ſalt, magiſtery or vitriol of lead. l. 

ſhews how a fermented errant ayes — ge π with lead, into 1 


ſubſtance ſoluble in water. It is aſtringent, ſtyptic, and preſently 
the blood: being diſſolved in water it affords RAGS of litharge, good 
againſt inflammations, when externally uſed. Internally it is recommended 


{a) Lowth. Abridg. of Philoſ. Tranſact. vol. III. p. 325. be 


< 
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for a ſafe remedy againſt ſpitting of blood, bleeding at the noſe, making 


bloody urine, the gonorrhea, the fluor albus, and the like, as alſo for a mol- 
lifying remedy againſt the acrimony of the blood; but I never durſt make 
trial of it, becauſe I never ſaw it ſucceſsfully uſed by others; and becauſe I 
know there is ſcarce a more deceitful and deſtructive poiſon than this lead, 
which preſently returns to ceruſe, as ſoon as the acid is abſorbed from it, by 
any thing it may meet with ; whence it afterwards proves an exceeding dan- 
gerous and almoſt incurable poiſon to the body. If the falt of lead be gra- 
dually diſtilled in a retort, and at length urged with a violent fire, there 


comes over a fat inflammable ſpirit, perfectly changed from the nature of 


the vinegar employed; and there remains at the bottom a ſubſtance like 
glaſs, which, when u ed by a ftrong fire, penetrates almoſt all the veſſels 
that are known, 2 all bodies, and carrying them thro' with it, ex- 
cept gold and ſilver. | 


PROCESS CLXXIV. 
The ſalt of lead with ſpirit of nitre. 


* 23; P UT an ounce of granulated lead, ceruſe, litharge, or red- lead, into 

* a tall bolt- head; pour thereon fifteen ounces of ſpirit of nitre, or 
© aqua fortis, diluted with ten times their weight of water; there ariſes a 
great ebullition with a white froth ; which being over, ſet the glaſs in our 
. [etl wooden furnace to boil for five or fix hours. Let the liquor reſt, and 
cool, then filter it, and diſtil it to a pellicule z a nauſeous but not acid water 
* will come over ; put the remaining liquor in a cold place, and there will 
* ſhoot white, ſolid, and very ponderous cryſtals, that do not run in the air, 
but continue ſolid ; they are of a ſweetiſh taſte, and more auſtere than thoſe 
© of the precedin proceſs: the 1 r alſo, after the ſolution, or both before and 
after the — has a ſaccharine ſweetneſs; like the ſalt. 2. If freſh 
* aqua fortis be poured to this ſalt, ſo as to diſſolve it, and the liquor be 
* again inf} lated, an oil of lead may thus alſo be prepared, which cn_ 
* lates with difficulty, but gradually fixes, ſo as to run like wax, with a 
gentle heat, 3. This falt being dried, and thrown-upon live coals, does not 
take flame, but crackles violently in the fire, and flies all around, with 
: our danger to the by-ſtanders ; but if reduced to fine powder, it may 
* be melted in a ftrong fire, | 


The uſe. 


Hence we have a new method of producing a metallic ſalt, and its oil; 
a ſweet taſte, from an acid and an inſipid body; a glaſs from a metal; and of 
ſhewing that ſpirit of nitre will not make an inflammable falt with every 
metal, as it does with filver. The falt here has the ſame virtues as that of 
the preceding proceſs, but is more ſharp and aſtringent. 
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PROCESS CLXXV. 
The ſalt of lead treated with alcalies. 
I O two ounces of the cryſtalline ſalt of lead, made according to the 


hundred ſeventy-third, or hundred ſeventy-fourth proceſs, tho. 
roughly dried, and reduced to fine powder, add four ounces of oil of 


' © tartar per deliquium ; ſet them in digeſtion, where the longer they ſtand 


© the better; then add an ounce of ſal-ammoniac, mix them well, and di- 
< geſt again in a cloſe veſſel ; pour back the ſaline liquor that comes over in 
the digeſtion, and digeſt again; which being twice or thrice repeated, 
thoroughly dry the matter by a gentle fire, and expoſe it to a moiſt air, that 
it may diſſolve ; dry it again, and diſtil it in a coated glaſs-retort, with de- 
* grees of fire to the higheſt that ſand will give, into a large receiver, contain- 
ing a little fair water. Three kinds of matter will thus come over, which 
« ſeems ſurprizing, whilſt another of a particular nature, and ſtrangely chang- 
© ed, remains at the bottom of the retort. 


The uſe. 


Many v icular things are learnt from this riment, and ſuch 
as are : — 5 8 behold; 1 the metal thus ſuccethvely opened and 
dilolved by oppoſite ſalts, then coagulated and diſſolved in the air, is 
highly I. opened, ſubtilized, divided and ſeparated from all that 
which is not purely mercurial or metallic, and may thus exhibit its pure me- 
tallic e ſeparated from the reſt; if the induſtry of the opera- 
tor can reach ſo far. 


PROCESS CLXXVI 
The calx of the vitriol of lead. 


- * K E the vitriol of lead, made according to the hundred ſeventy- 

third, and hundred ſeventy- fourth proceſſes, dry it thoroughly 

with a gentle fire, grind it to fine powder, put it into a glazed earthen 

* diſh, ſet it over the fire, and keep it continually ftirring with a tobacco 

pipe, till it yields no more fumes. with a great heat; a fine, and almoſt 

* infipid powder will thus be obtained, which is another calx of lead, made 
in the moiſt way.“ | 
The uſe. 


"= the acid which was united with the lead, in the form of the ow 
ead, is here again ſeparated from it by the fire, except that part, wil 
intimately adhering thereto, does not appear externally, and was theretore 
much more cloſely united with it in this operation. 
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PROCESS CLXXVII. 
The balſam of lead with expreſſed vegetable oils. 


© 1, P UT granulated lead, any calx thereof, ceruſe, litharge, or red-lead, 


into a glazed earthen veſſel; add to it twice its weight of any 
« expreſſed oil; then gradually raiſe the fire, and the lead will begin to melt at 
© the bottom before the oil boils ; but if the fire be gradually increaſed, fo 
as to make the lead boil, the body of the lead, or calx, will begin to diſ- 
appear, and mix ſo intimately with the oil, as to make a true balſam, 
which, by longer boiling, may be brought to a ſubſtance that is ſolid in 
the cold, ſemi-metallic, will melt in the and is ductile. 2. If, inſtead 
of lead, or its calx, we uſe that calx prepared in the hundred ſeventy-ſfixth 
« proceſs, or the ſalt of lead, firſt dried, and treat it with expreſſed oil in 
© the manner above delivered, the like balſam will be obtained as from the 
© true metal, and the oil. 


The uſe. 


Hence we ſee, that true and very ponderous metals may, by the means 
of fire, he diſſolved in vegetable ſulphur, and ſo mixed, as to lye per- 
fectly concealed therein; whence we are often ignorant whether metals are 
concealed in certain bodies or not z how wonderfully they may be dif- 
guiſed ; and how often they may proceed from matters not thought to con- 
tain them; when they have been often falſely ſuppoſed to be obtained from 
them by tranſmutation : all theſe particulars admoniſh us to be cautious of 
the impoſitions of the fraudulent alchemiſts. Theſe em — preparations 
of lead are of uſe to ſtrengthen and warm the parts, whereto they are ap- 
plied ; they alſo diſcuſs, mollify, and abſorb acrimonious humours z in par- 
ticular, they are excellent for lining veſſels deſigned to contain water; for 
if red-lead be boiled in oil to a proper thickneſs, and be exactly ſpread over 
a ſtone-wall made almoſt red-hot, ſo as intimately to penetrate and ſtick 
therein, it will cauſe the wall to reſiſt water, as well as if it was built with 
cement, This mixture we uſe to prevent worm-tubs from leaking. 


PROCESS CLXXVIIL 
The balſam of lead with diſtilled vegetable oil. 


GENTLY dry the ſugar of lead of the hundred ſeventy-third pro- 
* ceſs, put it into a tall bolt-head, and add to it four times its weight 
* of the ætherial oil of turpentine z boil it for ſome time, which is eahily 
* done, if the glaſs, with this mixture, be put into a veſſel in which lin- 
* ſeed oil grows juſt hot enough for the purpoſe, which happens long be- 
fore the linſeed oil itſelf will boil 3 thus the oil of turpentine will almoſt 
* wholly diſſolve the ſugar of lead, whore the balſam is obtained.” 
p 2 
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The uſe. 
This proceſs has the fame uſe with the former. 


PROCESS CLXXIX. 
The glaſs of Lead. 


Cs; MI two parts of red - lead with one of clean ſand, reduced to fine 
powder, by ring them long together; then put them into a 
© clean crucible, ſet in the fire, ſo that the matter may melt, and continue 
© in fuſion for ſome time, till, when examined by dipping a tobacco-pipe 


© © therein, what ſticks thereto a tranſparent ; then pour it out upon a 


© marble; a brittle, yellow, tranſparent, inodorous, inſipid maſs will be thus 
© obtained, that proves hard in the cold, and melts in the fire; whence it is 
© called glaſs of lead. This matter, when fuſed in the fire, paſſes thro? all 
© the known veſſels, as water thro' a ſponge, and converts almoſt all bodies 


into glaſs, with itſelf in fuſion, 9 them thro* the pores of the veſ. 
n 


c ſels, except gold and filver. I er to make the mixture of the red- 
© lead — 49 run into glaſs, ſome add nitre, and others ſea - ſalt, 
© and keep the crucible in the fire till the ſalt is melted. 2. If the ſugar 
© of lead be put into a crucible, and urged with a gentle fire, ſucceſſively 
© increaſed, the vinegar flies off, and the matter is ſo changed, as to run 
© into a yellow glaſs, at the ſame time that wonderful, pleafing colours ap- 
« pear in the middle, like thoſe of the rain-bow, or the peacock's tail, 
« 3. If lead itſelf be long kept melted in the fire, it becomes drofly at top, 
© which increaſes, till the lead is almoſt wholly converted into the ſame 
< kind of matter; and this being again urged with a ſtrong fire, turns of 
© itſelf into glaſs : but this is a laborious operation, and requires much cau- 
< tion : the eaſieſt method appears to be the following. 4. Take four parts 
aof red-lead, one of ſand, and two parts of dry decrepitated ſea- ſalt; 
© grind them together, the longer the better; put them into a cloſe-covered 
< crucible, melt them all together, and ſuffer the whole to reſt ; the falt 
vill be found melted in a glebe at top, and the glaſs below, when the 
* crucible is broke, and ſhould be ſeparated from the reſt for the purpoſes 
of m „where it is extremely uſeful. 5. Theſe glaſſes being mix- 
* ed with a little powdered charcoal, and melted in the fire, eaſily turn 
© to lead again. 


The. uſe. 


We have here a wonderful change of this metal, (by means of fire, and 
the diſcharge of a metallic, highly poiſonous vapour,) from a perfe&ly mal- 
leable ſtate, to an extremely brittle and true glaſſy matter. Whence we 
fee how 322 and under what various forms, metals may lye con- 
cealed, and how eafily they may again appear. And hence, perhaps, me- 
tals vitrify in the fire, after belag Eraratel from a certain ſulphureous part. 
This ſeems to appear from the making of the glaſs of antimony, and 
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other experiments. And upon reſtoring this ſulphur, the metallic form 


begins to return, as we ſee in many inſtances, eſpecially in lead (a). This 
glaſs of lead is the true teſt of metals, and deſtroys every thing in the fire, 
except gold and filyer, which it leaves untouched, without any diminution of 
their weight. And upon this foundation depends the whole art of aſſayin 
and refining, which is of ſo great uſe in civil affairs: and let thus — 
ſuffice for lead. Whoever would know more of the ſubject may conſult 
Boyle, Bohn, Homberg, and Geoffroy. But let it be carefully remem that 
the fume, the powder, and all the parts of lead are carefully to be avoid- 
ed, as highly poiſonous, 


. PROCESS CLXXX. 
The ſolution of pure fuver in ſpirit of nitre, or aqua fortis. 


15 PALE an ounce of filyer, refined with ten times its quantity of 

© lead, upon the refiner's teſt ; melt it in a clean crucible, and di- 
© rely pour it into fair cold water, eight inches high, in a cylindrical veſſel 
© the filver falls into it with a hiſſing noiſe, and is ſcattered about in the wa- 
* ter in grains: it is now called granulated filver. Put an ounce thereof 
into a clean urinal-glaſs; then take two ounces of aqua fortis, put thereto 
* a grain of refined ſilver, and if it be ſoon perfectly diſſolved, fo as to leave 
the liquor limpid, the aqua fortis was good, and fit for this purpoſe 3 but 
if not diſſolved, or the liquor appears turbid, the aqua fortis is 2 
mine, or proper for this purpoſe. The firſt kind of agua fortis is called 
* proof aqua fortis by the refiners. Pour two ounces of this Tr aqua 
* fortis upon an ounce of granulated ſilver, contained in the urinal-glaſs; the 
quor immediately begins to move, bubble, grow warm, fume and hiſs 
* about the ſurface of the filver, and then becomes ſpontaneouſly hot, briſk- 
: 7 agitated, ſends out red fumes, and diſſolves the filver, ſo that it per- 
fectly diſa . A tranſparent colourleſs liquor is thus obtained, of an 
* exceeding ſharp, bitter, ad cond; taſte ; a little of a very black powder 
* always remains at the bottom of the glaſs. This powder is pure gold, 
© which either always adheres to filver, or elſe, perhaps, is eafily produced. 
from the lead in the fire, as Mr. H. conceives z and being uncapa- 
* ble of diſſolving in aqua fortis is thus precipitated from the ſolution : pour 
* off the clear liquor into a clean glaſs, and entitle it the Solution of filver. 2. If, 
* inſtead of agua fortis, ſpirit of nitre be employed, the ſolution is performed 
' quicker and ftronger, but otherwiſe in the ſame manner; for agua fortis, 
* or ſpirit of nitre, prepared either with bole or oil of vitriol, ſcarce ſeem 
to differ, except in being more or leſs acid; but if the leaſt particle of 
common ſalt, or ſfa-ammoniac, ſhould accidentally have fallen into the 
; ſpirit of nitre, or fortis, or. have been mixed with them in the diſtil- 
* lation, or . they will not diſſolve the ſilver. 


(e] See Memoir. de Þ Acad. Roy. an. 1709. p. 218, &c. 
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If this ſolution proves limpid, the filver was pure; but if greeniſh, it 
contained ſome portion of copper, and is not fit for the following experiments: 
the filver here united with 4 acid of the ſpirit of nitre, keeps ſuſpended 
in the water ; a drop of the liquor, applied to any ſoft warm part of the 
body, inſtantly burns and eats it: whence at once touching, it eats down 
the callous and herd lips of ulcers, ſeparates the corrupted part, and pre. 
ſently takes away marks, ſpots, warts, and ſmall cancers. It may be di- 
lated with pure water, without growing thick or precipitating ; but if the 
water contains the leaſt faline matter, the whole will preſently grow turbid, 
This ſolution, well weakened with water, is highly detergent ; but ſtains 
the ſkin it touches with a black ſpot, that cannot be got out, before the 
fearf-ſkin falls off. Hence we ſee how the ponderous body of ſilver may lye 
enen oh in a light, limpid liquor: but it may be diſcovered by its violently 
bitter 


PROCESS CLXXXI. 
The vitriol of filver. 


* O the ſolution made in the preceding proceſs, ually put fin- 

« gle grains of pure ſilver, ſo long as it will diſſolve them. When 
© the laſt grain remains perfectly undiſſolved, ſet the ſaturated ſolution in 
© a cold place; it will preſently begin to form little, thin, white plates, lying 
over one another, as if compoſed of triangular needles like nitre. If the 
* liquor be off from them, we thus obtain the cryſtals, ſalt, or vi- 
© tnol of filver, which may be dried, but are ſo ſharp that they cannot 
© ſafely be touched. 2. If the former ſolution be not further ſaturated with 
_ © filyer, but inſpiſſated a little, ſo as to loſe about a tenth part, and then be 
© ſet by for ſome time, the ſilver will concrete at the bottom of the glaſs, 
© in a folid form, into white cryſtals, in other reſpects like the former, but 
© much ſharper, as being here ſaturated with more acid. And theſe alſo 
have a much greater cauſtic virtue. 


The uſe. 


We here ſee the particular, and mutual attraction betwixt filver and 
the acid of nitre; as filver ſcarce unites with any other acid: for tho it 
turns black, it does not diſſolve with them. This vitriol of ſilver is a moſt 
immediate cauſtic, and leaves a black ſpot upon any part of the ſkin it 
touches ever ſo lightly ; and this ſpot cannot be got off but by the ſcaling 
off of the ſkin. b 


PROCESS 
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PROCESS CLXXXII 
The lunar cauſtic, or lapis infernalis. 


4 14 AKE potters earth that is well wrought, and not very moiſt, 
| * make it into a ſolid cube, and perforate the upper ſurface there- 
© of perpendicularly, with a conical ſtick, almoſt to the bottom. Let the 
© internal ſurface of the whole be ſmooth, left the matter poured in ſhould 
come out rough. When as _ of theſe holes are made as are neceſ- 
« fary, preſs the upper part of each with the finger, into a wide ſpherical 
© cavity, the middle whereof ends in a conical hole; for thus the matter 
© may be eaſily poured in. 2. Then take a little glaſs-diſh, or urinal-bot- 
© tom, and put into it the firſt cryſtals of ſilver of the preceding is; 
© ſet the las without any fear of breaking, upon burning coals; the cry- 
ſtals will diſcharge an unctuous fume z which ceaſing to riſe, whilſt the 
© matter flows in the glaſs, G it carefully into the conical cavities made 
in the cube of clay; it wi 
* the glaſs ſhould chance to grow ſtiff, ſet it again over the fire; and thus 
pour out all the prepared filver into the hollow moulds. 3. As ſoon as 
the whole matter is grown ſolid, immediately break the clay, and take 
out the conical ſticks of ſilver; wrap them up in hot paper, and dry them 
thoroughly therein; then wipe their ſurface, with a hot and dry hare's 
foot, and thus immediately put them into a clean glaſs, that is to be well 
* ſtopped with a cork : and thus an excellent lapis infernalis will be obtained 


for chirurgical uſes, and may be kept perfect for many years, 
The uſe. 


The acid of the ſpirit of nitre, in the glaſs over the fire, loſes its water 
in the form of fume ; and alſo that of its acid which remained above what 
a certain proportion of filver could retain z but the filver detains a certain 
* of the acid with itſelf, ſo as not to fume, but remain fixed, even 
in fuſion over the fire: this acid, retained in the body of the pure filver, 
forms a ſolid maſs, in which, perhaps, the acid is the pureſt and n 
that can be prepared. When this acid, adhering to the ſilver in a ſolid 
form, is expoſed to the air, it attracts the moiſture thereof, and ſo diſſolves. 
The whole of this lapis infernalis will allo diſſolve in water, from whence, 
by the means of copper, all the filver may be recovered, inſipid, inodorous, 
unative, no way acid or corroſive, but pure, metalline, and unchanged. 
It is range therefore that the acid ſhould ſo long adhere to the ſurface only 
of the principles of ſilver, without changing them, ſo as that the nature of 
the metal may be entirely recovered unhurt. This lapis infernalis is a moſt 

werful cautery, and by a bare touch inſtantly burns the parts of a live 

y to an eſcar, under which nature raiſes an inflammation that ſeparates 
the crude eſcar, and leaves the part pure; ſo that by repeated touches with 
this matter, all ſuperficial, foul, fungous ulcers and cancers are excellently 
cured, Hence fkilful chirurgeons highly extol the virtue of this tone; and 
1 | phyſicians 


enter with an hiſſing noiſe, If the matter in 
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phyſicians alſo learn the wonderful power of an acid, when collected and 
fixed. If given internally in this form, it is an immediate corroſive poiſon ; 
and therefore never to be uſed in this manner. I have known it prove per. 
nicious to the artiſt that prepared it. 


PROCESS CLXXXIII. 
The fiver pill of Boyle or Angelus Sala. 


1. T AKE an ounce of pure nitre, and diſſolve it in pure diſtilled water; 
© then take an ounce of the pure cryſtals of ſilve, made accord. 

© ing to the firſt direction, under the hundred eighty-firft proceſs; diſſolye 
them in thrice their weight of fair water, ſo that the liquor may be per- 
« feftly limpid; mix the two ſolutions together; they will thus make 
an homogeneous, uniform, and apparently fimple liquor, without precipi- 
< tating the ſilver, but uniting perfectly with the nitre. Put the pure liquor 
< into a clean urinal-glaſs, and ſet it over a clear fire in a place free from duſt, 
© till the water, which will thus be almoſt pure, exhales, ſo as to leave a 
< pellicule. Set the glaſs in a cold quiet place, well covered to keep out the 
< duſt; cryſtals, like nitre, will thus ſhoot. Pour off the remaining liquor, 
and exhale as before; the filver and the nitre will be thus ined in the 
* ſimple form of cryſtals : let this maſs be gently dried. 2. Let there be at 
© hand the bottom of an urinal-glaſs, into which put the cryſtals of 
< filver, and nitre, dried in . ſet this glaſs on the fire, b as to 
© prevent the matter from running by the too great heat or nearneſs thereof, 
© and permit it only to dry or to fume ; keep it conſtantly ſtirring with a 
© ſtick of glaſs, ſo that it may every way be expoſed to a ftrong fire, but 
© ſo as not to melt; that it may be dried and freed from the ſharp acid that 
© adhered to the maſs, and eaſily rendered jt cauſtic ; but if the fire ſhould 
melt it, then the acid, vg more cloſely united, fixes the corrofive vir- 
© tue, which by this gentle calcination is ſeparated. Let this calcination be 
rformed with caution, for a long time, keeping the matter continually 
Rirred, till no more fume riſes, tho? the fire now conſiderably ftrong, 
and almoſt able to melt the matter: for at laſt, after the heat has ſepa- 
rated all this acid, there is no harm if the maſs be fuſed, becauſe all the 


—— acid 4 now driven from it; and 8 the purging ſilver — 
r an extremely bitter taſte, and ſhould be kept in 2 
e veſſel. | | 


The uſe, 


It is a wonderful and ſecret art to unite filver with nitre : hence the pre- 
tended alchemiſts can, by this means, conceal filver in a large proportion of 
nitre, as ten times its quantity for example ; and this nitre being us 15 
an equal quantity, upon melted lead, gives an increaſe of one tenth part n 
filver, which remaining upon the teſt, will deceive the ignorant, as if 
tenth part of the lead was here turned into ſilver. The way to diſcover the 
cheat is to diſſolve the maſs of nitre and ſilver in ten times its — 
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diſtilled rain. water, then put a poliſhed plate of copper into the liquor; for 
thus every particle of the ſilver will immediately be precipitated to the copper, 
and bottom of the veſſel, and thus be obtained geren pure from the 
nitre and ſpirit of nitre. If, therefore, any ſalt be pretended to, for the mak- 
ing of ſilver, let it be examined in that manner. Take this dried maſs, con- 
ing of the ſalts of ſilver and nitre, reduce it to a ſine dry powder, and it will 
be of an extreme bitter taſte, but by no means ſo cauſtic as before. If a 
little of it be applied to ulcers, it acts like /apis infernalis, only much milder; 
and if two grains of it be fine ground with fix grains of loaf-ſugar, in a glaſs- 
mortar, then mixed with ten grains of the crumbs of bread, and formed into 
nine pills, and theſe be taken by a grown perſon upon an empty ſtomach, 
drinking after them four or fix ounces of hot water ſweetned with honey, 
they will purge gently, and bring away a liquid water, that often deceives 
the patient, as coming away almoſt without being perceived. It kills worms, 
and cures many inveterate ulcerous diſorders ; it relieves in the dropſy, and 
purges without griping ; but it muſt not be uſed too freely, nor in too large 
a doſe, for it always proves corrofive and weakening, eſpecially to the ſto- 
mach; which inconvenience is remedied by the rob of juniper, 


PROCESS CLXXXIV. 
Inflammable filver. 


: JT ALE an ignited piece of Dutch turf, after it ceaſes to ſmoke, place 
it with its upper flat ſurface, / parallel to the horizon; make a little 
cavity in the middle of its ſurface, and therein put a drachm of dry lapis 
© infernalis, it will here immediately melt, glow, take flame, hiſs, and ſhine 
* briſkly in every reſpe& as nitre. After the flame ceaſes, pure ſilver will 
be found in the hollow, as much in quantity as was diſſolved in 


„without loſs of weight. 
| The uſe. 


This excellent experiment ſhews the phyfical manner wherein acids do 
but ſuperficially adhere to filver ; and the manner wherein acids operate 
When united to metals, whilſt ſurrounding their metallic maſs, they arm the 
ponderous principles thereof with ſpicule. It ſhews the immutability of 
flyer diſſolved in an acid, and the various ways wherein it may lye con- 
cealed, yet ſtill have its action; it alſo ſhews the difference of potable ſilver, 
while exiſting in a ſaline form, by means of an adhering acid, from that 


re- potable ſilver of the adepts, where the principles of the filver are ſuppoſed 
of converted into a fluid, that will mix with the juices of the body, and can- 
, not be reduced to filver again; but chiefly it hence appears, that the acid 
t in ſpirit of nitre, adhering in a ſolid maſs to the filver, is as inflammable 
if 3 dong with a combuſtible body, as nitre itſelf. This ſeems to — in 
the liver alone, which is unchangeable, by the ſpirit of nitre. Hence alſo we 


one we whereby ſilver may be obtained pure from other adhering mat- 
Vol. II. | Q q ters, 


* of the lapis infernalis, and may thus be taken out with a pair of forceps, | 
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ters, by bare burning. The acid here acts neither upon the mercurial part 


of the ſilver, nor its fixing ſulphur: and many more particulars of this ex- 
periment might be enumerated. 


PROCESS CLXXXV. 
The recovery of filver, when diſſolved in ſpirit of nitre. 


6 D ISSOLVE an ounce of pure filver in ſpirit of nitre, dilute it with 

twenty times the weight of diftilled rain water, heat the ſolution in 
Ja Cylindrical glaſs-veſſel, and put therein poliſhed plates of copper, the 
* ſmooth ſurfaces whereof will every where begin to be covered with e grey 
colour, and at length appear as if thick ſet with down. The liquor that 


| + before was aqueous, and colourleſs, will now gradually turn more and 


more green, in proportion as the down upon the copper plates grows 
larger. If a plate Rr ſhook, the downy covering falls off from it to the 
bottom, and another like the former preſently comes on; the liquor grows 
, er, and the plates grow leſs. The downy covering being again 
: ſhook off, a freſh one grows; and this happens till at length no more of 
the copper diſſolves, Now leave the veſſels for fix hours at reſt, after- 
* wards ſhake off all the grey-coloured downy matter from the plates; de- 
cant and filter the liquor; it will be of a beautiful green colour, ſharp, and 
* intirely cupreous; the plates will be much diminiſhed in bulk and weight. 
Let the matter at the bottom be waſhed in ſeveral hot waters, till it becomes 
thoroughly pure, then dry it over the fire z it will be a fine ſhining filver 
powder, and yield nearly all the filver employed, pure, inſipid, and mild, 
without any acid; nor will it contain the leaſt copper.” | a 


The uſe. 

This is a method of calcining ſilver to a fine powder, which cannot eaſily 
be obtained ſo ſubtile by any —— means. This powder being ground with 
mercury, eaſily affords an amalgam, which is otherwiſe ſo Jibeulch ob- 
tained, and not without a great loſs of the quickſilver. If this powder be 
peliel in a crucible, it reſtores the ſame filver that was employed. Hence, 
erefore, it appears how ſuperficially the acid of the titre adhered to the 
filver, ſince the whole of this acid is ſo eaſily attracted by the copper from the 
filver, without any remainder. If the liquor of this operation be viewed with 
a microſcope, it appears plainly that little particles of ſilver are violently c- 
ried along with the acid of the nitre up to the copper plates, from all tix 
points. of the ſolution. But when theſe /picule arrive at the ſmooth furface 
of the plate, the acid is attracted to the particle of the copper, whilſt tle 
particle of the filver, deprived of its acid, reſts upon the ſurface of the cop 
E and being there increaſed by others coming to it in like manner, 4 
engh a ſoft downy caſe is compoſed : and this attraction is ſo exquiſite!) 
performed, that not the leaſt particle of ſilver remains in the former ſolu- 
tion. Hence it appears, that copper more ſtrongly attracts the acid of ni 
than ſilver does;  wherefore this action conſiſts in attraction, and a {trams 


ol 
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of the acid from the body of the liquor ; for the acid paſſes thro? the 
pores of the copper, leaving behind the particles of the ſilver now” ſet free, 
and unable to enter : there is ſcarce a more beautiful ſight than this with a 
microſcope. The acid of the nitre remains unchanged in the filver, and 


is collected perfect in the copper, from whence it may again be obtained. 


PROCESS CLXXXVI. 


Luna cornea. 


: \ 

1, O the ſolution of filver made with ſpirit of nitre, accordi 
— * to the firſt direction of the hundred — eighty-firſt 5 
and diluted with four times its quantity of pure water, let fall, by a 
drop at a time, in a capacious glaſs veſſel, a ſmall quantity of a ſtrong 
und — — ſolution of — in water. At the inſtant the drop falls in, 
* the whole liquor grows white and ſurprizingly thick, without any effer- 
i i — the glaſs, till "a li- 
, 222 ͤĩÜ˙ĩ g mother re a groſs white matter will 


* it grows thick no longer 


hot water upon the white precipitated matter, and waſh it till it becomes 
perfectly infipid, then boil it in an urinal with a little fair water, ſhake 
them together, and pour the whole into a paper filter, where the water 
will paſs thro? and leave the white matter behind, which is to be dried 
with a gentle fire, and preſerved as the ſubtile calx of filver precipitated 
* with ſea · ſalt from ſpirit of nitre, or aqua fortis ; it will weigh more than 
the filver em ed by nearly a fifth part, on account of the falts, which 
* adhere thereto. 2. Put this calx of filver into a clean crucible, ſet it in a 
< fire of fuſion till it melts, which it eaſily does; when melted, pour it out 
* ona marble: it appears a ponderous, ſhining, opake, brown maſs, that 
breaks brittle with ſome degree of tenacity, whence it is called horny. It 
contains all the ſilver employed, and at the fame time the acid of the nitre 
* and ſea-falt, wonderfully concreted therewith, ſo as not to be eafily ſepa- 
rated; for by endeavouring with a violent fire to drive away the ſpirit, 
which is ſo eafily done in the lapis infernalis, the greateſt part here be- 
comes volatile, and the remainder is ſcarce recoverable into filver, but re- 
* mains changed by the 'admixture of the falts, ſo intimately united, and 
* fixed, as not to manifeſt themſelves by any faline property. If one part 
of pure filver, calcined according to the hundred eighty-fifth proceſs, be 
mixed with two parts of mercury-ſublimate and difiled in a-gla(s-retort, 
with a ſtrong ſand-heat at laſt, almoſt the ſame perfect luna cornea will re- 
main at the bottom of the retort. And if inſtead of ſalt, the ſpirit of ſea· ſalt 
© were uſed to the ſolution of the filver, the luna cornea would be petfeety the 
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« fame. Mr. Boyle ſays, that filver being precipitated from _ of nitre with 
© oil of vitriol, then waſhed and fuſed, will become a true cornea (a), 


The uſe. 

This iment is of infinite uſe, and ſhews how ſmall a difference in a 
phyſical circumſtance may often occaſion a great difference in the thi 
phyſically produced; for ſilver mixed with aqua regia does not unite yrs 
the acid thereof; but if when filver is diſſolved by ſpirit of nitre, ſea-ſalt is 
added thereto, tho* it thus only makes an aqua regia, yet it preſently oc- 
caſions the acid of the regia to unite intimately with the ſilver, and 
duce ſtrange effects. For if two parts of the precipitated calx of ſilver be 
well ground with one part of regulus of antimony, and diſtilled with a ſand- 
heat, there comes over a pure butter of antimony, equal in weight to the 
antimony employed; whilſt the filver remaining at the bottom, always af- 
fords true gold upon the reduction. Hence we may be certain that the 
weight gained by the calx of filver, is owing to the aqua regia fixed 
therein, becauſe it here goes into the mercurial part of the antimony ; whence 
it is no wonder, that thoſe eminent chemiſts Becher, Boyle, Homberg, and 
Stahl, have ſo much regarded the concealed arſenical nature of the metals 
and falts in this experiment. Who could conceive that the exceedingly infi- 
pid body of luna cornea held a fifth part of the highly corroſive acid of 
aqua regia? Hence we ſee what a particular power ſea-falt has upon metals, 
how covertly it may adhere to, an — be recovered from them without 
loſs of its virtues. Hence alſo we ſee how ſtrangely metals may be diſguiſed 
and concealed; and again, how gold may be obtained from a matter in 
which the aſſay- maſters could not, by all their art, diſcover any: and hence 
the adepts have ſaid, that nature has only placed perfection in ſalt and gold; 
and hence we may alſo learn to againſt the fraudulent practices of 
thoſe who craftily mix this calx of ſilver with nitre, or throw it into melted 
lead, and thus pretend an increaſe of ſilver or gold. But our preſent deſign 
does not lead us farther into this ſubject. It is certain that the induſtry of 
Mr. Homberg, by the means of tartar, —— fal-ammoniac, and the 
white of eggs, has from half a pound of filver obtained, as he declares, three 
drachms and f fifty grains of running mercury: and ſo much of the nature of 
filver for the preſent. Luna cornea neither diſſolves in aqua regia, aqua fer- 

tis, nor the fire. | 


PROCESS CLXXXVII. 
Tin diſſolved in aqua regia. 
FT + IX with aqua fortis, or ſpirit of nitre, a fixth of fea-falt, or 
M * fal-ammoniac, or Tint of ſea · ſalt, and thus * regia is ob- 
+ tained, which diſſol ves gold, and not ſilver. If aqua fortis alſo be drawn off 


(4 Origin of forms, pag, 203—209. Some miſtake here of the author, ſee Abr. Bok, 
: « from 
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from ſea-falt, or ſpirit of falt from nitre, by diſtillation, thus alſo an = 
© regia is obtained. Again, if two parts of nitre, three of vitriol, and five 
* of ſea-falt, be diſtilled together, as in the —_—y of aqua fortis, this 
© affords an excellent aqua regia; which therefore we ſee conſiſts of a mix- 
* ture of nitre and common falt. 2. To a quantity of this aqua regia con- 
* tained in an urinal-glaſs, add a little tin, and a violent diffolution ariſes z con- 
* tinue till as much tin is diſſolved as poſſible, and the ſolution will appear 
thick or oily. If the ſolution be diluted with twenty times its quantity of 
water, or more, the tin will be precipitated ; which being ly waſhed 
© in water, and then dried, affords a white powder, or magiſtery of tin. 


Jin, put into aqua fortis, makes a violent efferveſcence; when the tin 


diſſolving and ſwelling appears in the form of a thick ſoap, or the white 
© of eggs. 
* The uſe, 


This is a 2 manner of ſolution; the liquor ĩs in ſome meaſure 
bitter, and therein approaches to ſilver. The calx, thus prepared, is given 
by many phyſicians, as a particular remedy in hypochondriacal and hyſte- 
rical er & but I do not admire it, as there are fafer for the ſame purpoſe. 
When duly mixed with pomatum, it affords a famous coſmetic, in caſe of 
an ulcerated ſkin. It is {cult with the utmoſt violence of fire, to reduce it 
to tin again. It a by this experiment, that tin of all the metals, diſ- 
ſolves with the leaſt proportion of acid. It it ſurpriſing that tin, diſſolved 
in aqua regia, does not fume ; yet if mixed with twice its weight of mer- 
cury-ſublimate and diſtilled in a retort, it affords a liquor at firſt that will 
ſmoke perpetually, and exhale all away. 


PROCESS CLXXXVIII. 
Copper diſſolved in diftilled vinegar. 


*1, IF plates of pure copper be | into a glaſs alembic-head, and treated 

L * as the plates of lead under the hundred ſeventy-firſt proceſs, the 
* diſtilled vinegar will come over in form of a green liquor; fo that if 
* the "_ be long enough continued, all the metal will be thus dif- 
* ſolved. The liquor ſo prepared and filtered, being inſpiſſated over a 


gentle fire, becomes green like an emerald ; and the leaſt pu of a drop 


proves vomitive. It is of an ungrateful nauſeous ſmell. The plates bei 
dry, afford a ruſt or crocus of copper, but not the true verdigreaſe, whic 
, s only made at Montpellier, by a very particular treatment of copper-plates 
* with the vapour of red wine, that has been digeſted with the huſks of grapes 
* after preſſing. Hence this latter menſtruum is ſcarce acid ; but oily, fat, 
and unctuous. 2. If the common verdigreaſe be put into a bolt-head, and 
boiled with pure diſtilled vinegar, till a tincture is procured, and this ** 
poured off, and new vinegar added, and the whole proceſs repeated, ti 
; the laſt vinegar be no longer | tinged, there remains a large quantity of 
nſoluble matter at the bottom, which ſhews that it is not diflolved copper 
2 one 
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All the tinctures being filtered, and 
« diſtilled, till only one fourth remains, afford a ſtrong ſolution of copper, 
© that ſhoots into green cryſtals, which, when too dry, and deprived of 
«© their acid, turn black. See Proceſs 53, 


The uſe, 


This proceſs ſerves to ſhew the ſolubility of copper, the origin of its ru, 
verdigreaſe, and the blackneſs that eaſily tarniſhes copper; with the way of 
diſcovering copper concealed in filver, by the greenneſs it eafily communi. 

cates to acids. The ſolution is of a wonderful emetic and purgative virtue 


_ watery, ſpongy, running, ſanious, virulent ulcers, being touched with this 


liquor, are quicker'd, contracted, dried, and cleanſed. 
PROCESS CLXXXIX. 
We folution of copper in ſal-ammoniac. 


* M* three parts of ſal-ammoniac with one of pure copper-filings, add 
four 


parts of fair water, in a cut glaſs- body, dry the whole to : 
.* paſte by a gentle fire, and again diſſolve it in the air: repeat the proces 
© ſeveral times, by which means an almoſt entire ſolution of the copper 
vill be obtained. Then boil the mixture with water; filter, and inſpiſſate 
the liquor a little, which will thus become a pure tincture; and if artif- 
« cially cryſtallized, it affords beautiful ſaline cryſtals of copper. 


| The uſe. 

Hence we fee the relation betwixt falts and copper. The liquor, here 
obtained, is a famous antiepileptic for” children; a few drops of it given 
in mead, upon an empty ſtomach, and followed with gentle exerciſe, purges 
a little, gives a nauſea, but wonderfully improves and excites weak and fe- 
laxed ſtomachs, carries off water, and kills worms; and by this means proves 
curative in certain kinds of ill habits, and the epilepſy. . 


PROCESS CXC. 
Copper diſſolued in aqua fortis. 


„ common agua fortis, or ſpirit of nitre, into an urinal, and by de- 


grees throw in a little fine filings of pure copper; there immediate) 
< ariſes an ebullition with red fumes ; all the liquor inſtantly appearing © : 
6 22.7 > — v nes till the laſt part thrown in does not in- 
.* creaſe the greenneſs y let the liquor be purified by ſtanding, and by filtering 
6 Ml aftermirds infilflte it 20:20 hatf, | 1 

Hence we learn the action of ſpirit of nitre copper. The foluto' 
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it readily deſtroys lice, fleas, and crab-licez in ulcers it has the ſame effects, 
as above mentioned, of copper diſſolved in vinegar, but requires to be cau- 
tiouſly uſed. 


PROCESS CXCL 


Copper diſſokved in aqua regia. 


HRO W the N of copper into aqua regia, or ſpirit of ſalt, and 
proceed as in the laſt proceſs, and the effect will be the ſame. 


The uſe, 


Aqua fortis and regia, therefore, equally diſſolve copper. Hence 
all 9 of hs —— of theſe 8 are — in aſſign- 
ing the reaſon why one of them diſſolves gold, and the other ſilver. The 
particular relative natures of things can only be learnt by experiments; it is 
therefore unſafe arguing that metals are ſimilar, becauſe they are diſſolved 
by one and the ſame menſtruum. Genuine chemiftry draws no ſuch conclu- 
fions, but avoids generals, unleſs collected from pure obſervation, 


PROCESS, CXCIE.. 
Copper diſſolved in volatile alcali. 


8 P UT a drachm of copper-filings into a clean glaſs, pour thereto twelve 

times their weight ot the beſt alcaline ſpirit of ſfal-ammoniac ; ſtop the 
pla and ſhake it often; a blue and at length a beautiful violet tincture will 
be obtained. Pour this off, and add freſh ſpirit, and thus, by degrees, near- 
* Iy the whole ſubſtance of the copper will be diſſolved, and turned into 
* tinture. If copper-filings be moiſtened with thrice their weight of the oil 
* of tartar per deliguium, and then digeſted, and reſolved z and this be ſeveral 
times repeated, and the mixture afterwards boiled, filtered, and inſpiſ- 
* ated, a like ſolution, but of a fixed nature, will be obtained. | 


The ufe. | | | 
This beautiful alcaline volatile tincture holds the body of the copper diſ- 
ſolved. If drank in a morning faſting, with a glaſs of mead, beginning 
with three drops, and daily doubling the doſe to the fourth time, when 
twenty-four are to be taken, walking gently after it, and then continuing 
the ſame doſe of twenty-four drops, Pr ſome days, it proves opening, warm- 
ing, attenuating, diuretic; it is a powerful and ready remedy, by means whereof 
alone, I have cured an hydropical patient, labouring under a confirmed 
ſcites, by procuring ſuch a I of urine, that it run out as if it had 
been from an open pipe; ſo that the integuments of the emptied auowes ' 
might be wrapt into folds : and this perſon perfectly recovering, with the uſe 
of a proper reſtorative, dry diet, long remained healthy. couraged al 
4 | 
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this ſucceſs I, with a juvenile confidence of 2 found a cure for the 
dropſy, tried the ſame medicine on others, but found it failed me; and thus 
I was taught that the aſſiſtance of nature is required in ſuch ſucceſsful cures, 
Dropfies are of many kinds, ſome curable various ways, others incu. 
rable. The ſame tincture, however, deſerves to be commended in all diſ. 
orders from an acid, watery, weak, cold, phlegmy cauſe. From our pro- 
ceſſes upon copper, it appears to be eaſily diſſolved in any acid, alcali, or 
neutral ſalt, 3 manifeſt or concealed ; for if copper-filings be digeſted 
in expreſſed oil of olives, the diſtilled oil of turpentine, or the like, which 
always conceal a covert acid, the copper thus turns them of a green colour, 
and gives them the ſame virtues for chirurgical Uſes : and thus much for 


copper. 
PROCESS CXCIII. 
The purification of quickfilver. 


© 1, AKE mercury bought of the company at Amſterdam, put it into 

T © a piece of 2 cut round, and formed into a led b bag; tie 
© this cloſe at top with a ſtrong pack-thread, and ſqueeze it ſtrongly 
over a large glazed diſh; the mercury will be thus ſtrained pure, thro' 
< the pores of the leather. Laſtly, ſqueeze the bag tight, that the whole 
may come thro': I have not found this mercury to leave any foulnefs 


behind. 


© 2. I have diſtilled two pounds of this mercury in a clean glaſs-retort, 
< with a {and-heat, into a glaſs-veſſel, fitted to the receiver, and open at 
© both ends, ſo as to have its lower plunged under water; the whole body 
© of the mercury thus comes over without leaving any fæces, even tho' the 
< diſtillation were thrice repeated in the fame retort, For ftill I had two 
pounds of mercury, a very ſmall quantity of a thin fine red powder, of 
8 — any weight, remaining in the retort, but no feculency; ſo that the 

Weig 8 
© mercury, even by this trial, was pure; which is a principal recommendation 
of this commodity. 

3. Take a pound of the fame mercury, put it into a retort, and add to 
© it two pounds of clean lime ſlaked in the air; diſtil in a retort with a ſand 
heat, and a pound of mercury will be obtained again; ſo that even thus 
no feculence is found, which, if there were any, would certainly appear in 
© this method. 

The uſe, 


- Theſe are the common ways of purifying mercury, and fitting it for the 
following operations ; and this is the — I always uſe 0 hence we 
ſee the volatility of mercury, the degree thereof, and the purity of the 
company's mercury at Amſterdam: but for the alchemical purification, ve 
may perhaps ſpeak of it elſewhere. 


PROCESS 


* 
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PROCESS CXCIV. | 


Quickfilver diſſolved in aqua fortis, 


0 AK E four ounces of pure mercury, and ſix ounces of aqua fortis, put 
them into a clean urinal, ſurrounded with a ſmall fire, that the whole 
may grow warm; the maſs of quickſilver will begin to bubble at the bot- 
tom, and conſume, whilſt fumes and a heat are produced. When 
the mercury is diſſolved, add a little more, ſo that ſome part may remain 


undiſſolved, even in the heat; pour off the liquor, when cold, into another 


glaſs; the quickſilver will be diſſolved into a pellucid, uniform liquor, even 
« tho? examined by the microſcope. It is of an auſtere taſte, ſmells like ſpirit 
« of nitre, or aqua fortis, and is as colourleſs as water.“ 


The uſe. 


Hence we ſee that the very opake body of quickfilver becomes pellucid 
by aqua fortis, or ſpirit of nitre; and tho ſo many times heavier than the 
menſtruum, hangs fuſpended in a liquor fourteen times lighter than itſelf ; 
ſtill remaining quickfilver and unchanged, only ſurrounded with the acid, as 
will appear hereafter. It is here ſo equably diftributed in the fluid, that if 
a ſingle drop thereof be artificially examined, it will appear to contain a 
proportionable part of mercury, in reſpect of the whole liquor, from whence 
it was taken; which is a particular that deſerves the conſideration of che- 
miſts, and thoſe who underſtand hydroftatics. Whence we ſee that the 
mercury is here very finely divided, that the acid is uniformly united with 
each particle of the 'mercury, and that. this acid, equably united with the 
mercury, is intimately diſtributed therewith, amongſt its watery part. This 
ſolution is violently cauſtic, ſo that it can ſcarce be touched; as ing all 
the parts of the body with violent pain and heat : whence it becomes effec- 
tual in extirpating warts. If a ſmall part of a drop touches the ſkin, it 
preſently turns it purple. Neither aqua regia, nor ſpirit of ſalt eafily diſſolve 
mercury; yet corroſive mercury ſublimate is a true falt of mercury, dif- 
lolved by the ſpirit of ſea-falt, or aqua regia; for it produces all the true 
effects thereof: and if put to ſalt of tartar, regenerates ſea - ſalt. And if 
firſt precipitated, it may be diſſolved in aqua regia; but it can, alone, be ſub- 
limed into a mercurial falt along with ſea · ſalt. | | 


PROCESS CXCV.. 


The vitriol of quickfilver. 
1. F F fo rich a ſolution be made of quickfilyer in aqua fortis, or ſpirit 


© of nitre, as that no more will diffolve therein by heat, and the ſo- 


* lution be poured into a cold glaſs, there ſpontaneouſly ſhoots to the bot- 


tom a ſaline, white, tranſparent matter, from whence the liquor — *. 
this matter remains ſharp, moiſt, ſaline, ſoluble in water, and not ſafe to be 
R r © touched. 


Vor. II. 


— 
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© touched. 2. If the remaining liquor be inſpiſſated to a half, and ſet in a 
r 3. But if one part of 
« quickſilver, with two of decrepitated ſea- ſalt, reduced to 
0 der, be „ with a ſtrong fire, for five or fix 
0 hows, and when cold, the glaſs be broke, there will be found a ſolid, 
dry mercury, ſublimed in the form of vitriol; and the common mercury. 
© fablimate is a true mercury of vitriol, tho* ſemi-volatile. 
The uſe. . 

Quickſilver, therefore, is reduced to an im vitriol, with ſpirit of 
nĩtre, and to one that is perfect with ſpirit of falt ; but with ſpirit of nitre, 
it 1s fixed; and with ſpirit of falt, volatile: which makes a conſiderable dif- 
ference. The vitriol is ſharpeſt, that is made with ſpirit of falt. 


PROCESS CXCVI. 
The white precipitate of mercury. 


TAKE a ſolution of mercury, made fo ſtrong that fortis, or the 
IT ſpirit of nitre can diſſolve no more ; err 
© acid than what is requiſite to diſſolve that proportion of mercury; add 
twice the tity of pure water: then have at hand a ſt and: hot 
« ſolution of ſea - ſalt; let this fall, by a drop at a time, into the ſolution of 
mercury; upon which the liquor will immediately become white, opake, 
and turbid, where the ſolution of ſea-ſalt fell; after ſhaking the veſſel, a 
© white 1 will fall to the bottom, and a limpid liquor float above. 
After the ſolution of the ſea- ſalt no longer makes the liquor turbid, let 
* the veſſel reſt for ſame time, till all the white powder is fallen; then 
. off the limpid liquor, till all this white powder is ſeparated. 
gh e the remainder along with the white powder, and put it into a paper 
filter, ſet in a glaſs — a limpid liquor will come away, which may 
© be added to the former: and a white powder will remain on the paper. 
Jo this pour ſeveral hot waters, till what comes thro* be at length as in- 
3 . as it was poured on. After which the white powder will remain 
© almoſt taſteleſs in the filter: dry the paper with its er by a gentle fire; 
and afterwards keep it ſeparate, des the title of the white precipitate of 


© Mercury.” A 
The uſe. 


The acid ſpirit of nitre, here attracted into the mercury, and now diſſolv- 
ed in the water, becomes an agua regia, as ſoon as it is mixed with the ſea- 
falt ; but agua regia does not diſſolve mercury, like ſpirit of nitre ; therefore 
the mercury is let go by. the former ſolvent, and into a precipitate to 
the bottom, The water waſhes the agua regia from the powder that exter- 
nally adhered to it;; yet in this powder ſome. of the acid ſtill adheres to the 
body, of the mercury, whence it has a particular virtue, as may be ſhewn by 
many experiments. The powder, thus prepared, is perhaps the beſt remedy 

| 2 | 


hitherto 
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hitherto afforded by mercury, for internal uſe. It operates effectually, 
and with confiderable fafety. If ground with thrice its weight of loaf- 
ſugar, it makes what may more properly be called a mercurial Panacea, 
than perhaps other laborious preparations of mercury ; for, however mercury 
may be treated, its medicinal virtue principally depends upon a certain quan- 
tity of acid adhering to its metallic part. This acid virtue, if it abound and 
externally in the mercury, acts with more violence, but with leſs 
dle if more ſparingly added, and more united to the m „it acts 
more flow, more mild, and ſafe; and this is the caſe with our preſent preci- 
pitate, If the faccharine powder, above mentioned, be given in the quan- 
tity of nine grains to a perſon faſting, it purges, vomits gently, kills worms, 
ns and cleanſes the veſſels concerned in r g the chyle, reſolves 
, and thus cures diſtempers, ſuch as the gonorrhea, itch, vene- 
real ulcers, &c. If this doſe be ſeveral times daily, it raifes a kind- 
ly ſalivation. If a drachm of this white ipitate be well mixed with an 
ounce of pomatum, or the ointment of roſes, it makes an excellent and fafe 
unguent in cutaneous diſorders, and Pope for curing the itch, 
out in the face, and inveterate ulcers. It is therefore no wonder if it ſhould 
be ſubſtituted in the room of the boaſted panaceas. If this powder be put 
into a glaſs, ſet over the fire, and kept conſtantly ſtirring with a glaſs rod, 
and thus be long and gently calcined, it becomes ſo mild, as ſcarce to purge, 
vomit, or ſalivate, and therefore acts very gently when taken internally 3 
and in this form the chemiſts commend it as a diaphoretic, and corrective: 
1 3 mild as to have little curative ya If a 9 a 
1s pow rubbed upon a warm and poliſhed copper-plate, it preſently 
gives it the appearance of filyer z but this ſoon cons off ca in the thy 


PROCESS CXCVIL 
Red precipitate of mercury. 


1. TAKE a pound and a half of the liquid folution of mercury, made 

according to the hundred ninety-fourth proceſs, put it into a glaſs 
* retort, that will hold twice the quantity, apply a receiver, and diſtil in 
our little wooden furnace, with ſo ſmall a fire as not to make the matter 
* boil, yet bring it almoſt to dryneſs ; there will remain a ſolid, white pon- 
* derous maſs at the bottom, which is extremely corrofive and fiery, ſo that 
* It cannot be handled. There ſticks up down to the fides of the 
bb, ſomewhat of a red, yellow, or white matter z the mercury then 


ing to dry, in a manner that is pleaſant to behold. The liquor 
driven over is a weak and conſiderably pure ſpirit of nitre, fit for the 
* cleanſing of glaſſes, and other uſes. This operation, therefore, is a kind 
of c ing of into vitriol. 2. Put the retort into a ſand- furnace, 
* and Jute on a large receiver; diftill with a gentle fire, ſo that the drops 
* may follow each other, at the diftance of four or five ſeconds. Continue 
* thus till red fumes begin to riſe ; then immediately apply another large 
r 8 
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« ſpirit of nitre, to be kept for its particular uſes. Urge the remainder with 
c degrcs of fire, and fumes will continue, and at length very red. ones 
c f fill the receiver; then keep up the fire, to the utmoſt, for two or 
© three hours: there will be found in the receiver a yellow and exceeding 
ſtrong ſpirit of nitre, that will afford yellow fumes for years, if directly 
confined in a clean glaſs : and by this means, an exceeding ftrong ſpirit 
of nitre may be procured, as being in ſome meaſure rectified ; tho! it 
thus in ſome reſpe& changes its nature, as it will not ſo well take flame 
with diſtilled oils. All being now cool, there will remain at the bottom 
of the retort a ſolid maſs, of a ſhining red colour, between which and 
the neck, as alſo in the neck itſelf, will be found a matter of very various 
and beautiful colours; as white, yellowiſh, yellow, greeniſh, reddiſh, and 
highly red. Break the retort carefully, take out the red matter in the belly 
© of the glaſs, and ſeparate it cautiouſly — that which appears leſs red on the 
© ſurface ; for this latter is very corroſive: keep the red part by itſelf under 
© the title of the red precipitate of mercury. 3. The chemiſts admiring this 
© ſhining mercury, and the remarkable fixedneſs thereof, which was before 
volatile, imagined that, by repeating the operation, they might convert it 
© into a fixed gold, They therefore poured. freſh ſpirit of nitre to it, drew 
© it off again, and, by often repeating the operation, thought to obtain gold, 
© which Syſvius, in his poſthumous works, aſſerts to have been thus done: 
© but this 18 incredible to the cooler chemiſts. Paracelſus in the preparati 

of his precipitate, directs the ſpirit of nitre to be often drawn of from the 
4 The uſe. . 


Hence we learn the changeable nature of mercury, from fluid to ſolid, 
from volatile to fixed, from mild to corroſive, and from white into almoſt 
all kinds of colours. But however it is prepared with the acid of nitre, yet 
it may be recovered, in its native form and original weight, unchanged, if it 
be diſtilled by the retort, along with fixed alcali, quicklime, or iron filings. 


This 2 which goes by the name of Vigo's 3 is ſharp and 
corro 


ve, TN pain, and producing an eſcar, when externally ap- 
plied; and hence, afterwards, it always occaſions a thick white pus, and thus 
cleanſes the lips and bottoms of putrid ulcers, and diſpoſes = to heal. 
It is ous to give internally, as inflaming the viſcera by its cauſtic 
occaſioning anxiety, pain, vomiting, purging, pn , and op*- 

rating alſo by urine and ſweat. If given in too large a doſe, which ſhould 
never exceed three grains; or if too often repeated, it occaſions a. ſalvation, 
with all its ſymptoms ; and thus cures many diſtempers, that are not eaſily 
curable any other way. It is more violent and erous than the white 
precipitate. Pause and Helmont ſhew how to mitigate it, by ſeveral 
times diſtilling alcohol upon it; and thus indeed it becomes milder, by loſing 
much of its acid: but at the ſame time it requires to be given in a large 
doſe. They alſo corrected it with the ſame ſucceſs, by diſtilling from it 
the water of the white of eggs. Others diſſolye it in ſtrong diſtilled vinegar 


by boiling, then ſtrain and purify, and by ſeyeral times diſtilling the vin 
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off, render the powder more mild : but there ſeems to be little gained 


y all this; white precipitate being already the thing here required. In 


ſhort, the acrimonious acid adhering to the mercury, cauſes it to operate in 
a very {mall doſe z and the more this acid is in it, and the more external to 
the mercury, the more violently it acts, and vice verſd. If this precipitate 
be put into a thin hollow diſh ſet over the fire, and continually fired 
with a tobacco-pipe, it will change of a deeper colour ; and if long conti- 
nued thus, it becomes ſo much the milder, ſo as at length ſcarce to act 
at all, | 


PROCESS CXCVII. 
Mercury-ſublimate. \ 


131550 LVE half a pound of mercury in a ſufficient quantity of agus 

« fortis, according to the hundred ninety-fourth proceſs ; carefully in- 
ſpiſſate it to a white dry maſs, according to the firſt direction under the 
hundred ninety-fifth ; take alſo ten ounces of decrepitated falt, and as much 
common vitriol calcined to whiteneſs. Grind theſe two falts for a long 
time ſeparate, in a glaſs mortar, with a glaſs peſtle, in a dry and warm 
place; then mix them together, and carefully mix in the mercury amon 
them. Put the powder into a bolt-head, of which it may fill pag d a third 
part; cut off the neck of the glaſs, ſo as to leave only about ſeven inches 
* thereof above the body: ſet it in a ſand-furnace, fo as that the bottom of 
* it may touch the iron pot; and let the ſand rife exactly up to the ſurface 
* of the contained matter. Apply. a very gentle fire, and increaſe it by 
very ſmall degrees, till a vapour exhalęs out of the mouth; which vapour 
© is to be avoided, as highly pernicious to the Jungs. When all the moiſ- 
* ture is perfectly evaporated, ſtop the mouth of the glaſs with paper, and 
* increaſe the fire, till the pot be red: a corroſive mercury-ſublimate will 
. © riſe to the ſides of the glaſs in white tranſparent cryſtals ; let the glaſs cool, 
* then break it, and ſeparate the ſublimate carefully from the faces, and 
ot powder at top, and keep it in a dry glaſs, For the method uſed at 
* Venice, conſult Tachenius in i Shs 


is Hippocrates chemicus. - 43 > 
The uſe; | | 
The white mercury, here employed, contains aqua fortis mixed in among 
it: the white calx of vitriol, mixed with ſea - ſalt, enters this alt, and drives out 
the ſpirit; and whilſt theſe two act upon the mercury, by the means of 
fire, there is made an 2 regia by the ſpirit of nitre, contained in the mer: 
cury, and the ſpirit of ſea- ſalt, ſet free by the acid of vitriol. The phlegm 
s firſt diſcharged by a gentle fire; the ſtrong acid part of the a regis 
unites with the mercury, and. corrodes it; but this aqua regia is of the na- 
ture of ſea-ſalt, The ſpirit of ſea-falt fixes the quickfllyer. not like the ſpirit 
of nitre, but rather makes it ſemi-volatile ; and hence the mercury is ſub- 
med, and is a true ſolid dry vitriol of quickſilver, that remains conſiſtent 
in the air, The baſis of this vitrial is pure quickſilver, and the other part 
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the ſtrongeſt fpirit of ſea · ſalt, that can any way be obtained; fo as here to 
appear in a ha form. With reſpe& to this acid ſpirit of ſea-ſalt, the 
paration is a /apis 1 of mercury, and a moſt violent corroſive, 
preſently converting all the parts of the body it touches, into an eſcat, 
that ſoon falls off; whence it conſumes obſtinate calloſities in ulcers, as alſo 
warts, and indurated glands. © That eminent reps, uy Johannes a Vg 
was acquainted herewith, and hence compoſed his troc minium, which 
are an incomparable remedy for conſuming ſcrophulous tumours, and er- 
- ang, them by ſuppuration. The taſte of this vitriol is abominably au. 
ſtere. A grain of it diſſolved in an ounce of water, affords an excellent co. 
metic, if cautiouſly uſed. It proves poiſonous to all cutaneous inſects by 
bare lotion. If a drachm of this ſolution be ſoftened with ſyrup of violets, 
and drunk twice or thrice a day, it performs wonders in many reputed incurable 
diſeaſes : but it requires to be cautiouſly uſed, by e phy ſician, and 
ſhould not be ventured upon, unleſs the method ing it is known, 
This mercury, when mixed with metals, and ſemi- metals, has very excel 
lent and inimitable effects, even ſuch as would ſurprize a chemiſt. It won- 
derfully changes filver itſelf 2 Certainly this mercury- ſublimate is a key, 
that ſerves to open numberleſs chemical ſecrets. By means of it, edle 
ſome proportion of ſilver may be converted into gold, that could not be- 
fore be found therein (4), Hence alſo is obtained the peracutum of 
Mr. Boyle, and other things. No chemiſt will repent of the labour he em- 

loys upon this fublimate. We ſee that regia will diffolve mercury 
Free - 2x any aqua fortis, provided it be firſt diffolved in the latter; and the 
ſpirit of falt will fublime it, tho“ before fixed with ſpirit of nitre. If, ac- 
cording to the direction of Mr. Boyle, this mo ſublimed with an equal 
weight of flammoniac, it will afford a wo ſalt. 


PROCESS CXCIX. 
Turbith of mercury. 


© 1, DUT four ounces of ickfilver into an urinal-glaſs, thereon 
P eight ounces of refed oil of vitriol, 8 and 

* flowly ; then put the glaſs upon burning coals, that the matter may boil 
ut: eh core to avoid the fumes ; to which purpoſe the operation 
be performed under a chimney, that the vapour may go off witt- 

out coming at the lungs. The quickſilver, running at the bottom of the 
oil of vitriol, will thus begin to diſſolve. Continue the ſame degree af 
heat, till all the mercury is diffolved ; the maſs will be white like ſnow; 
calcine it, with the fame degree of heat, to dryneſs, or till it fumes no lo- 
; it will be an exceeding white and ſnowy powder, but intolerab) 

. tarp, fo. as not to be touched: it is called the white calx of mercur), 
with oil of vitriol. The operation ſucceeds in this manner, but ſcarce 

in thoſe commonly directed. 2. Grind the dry and hot maſs in a di 
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{a) See Abr. Bel, vol. I. p. 253. | | 0 See above Proceſs 186. 
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« mortar, to fine powder; have at hand a glaſs veſſel full of clean hot water, 
+ at leaſt twenty times the weight of the mercury; throw the calx into it f 
« at that very inſtant the white powder falls thro* the water to the bottom, 
and acquires a grateful lemmon colour. Shake the veſſel for ſome time, 
* that the powder may be well mixed with the water; then let all ſettle ; 
+ dcant the liquor into another g glaſs, waſh the re 
© with ſeveral hot waters, till it becomes 
Tee n gar: be pd ior turbith 
G Lee the fit liquor poured of, and for thine time, hes 
—— it to a it will be a mercurial water: for 
© if a little oil of tartar be therein, a reddiſh precipitate will fall 
to the bottom: PF ˙ A W —— 


The ue 

Thus the ſtrongeſt oil of vitriol, united to mercury, makes a white fixed 
powder, that will endure a very ſtrong fire ; as much more fixed than 
one would imagine. We fee there are different s of different acids, 
with regard to the colour, The white colour here is not changed with the 
moſt violent fire, tho it was eaſily with the ſpirit of nitre. This white 
powder, however, being calcined, becomes exceeding corrofive, and thence 
poiſonous, Here we de a new colour immediately ariſe, in a particular 


manner, upon the bare contact of water; for if this white powder be pro- 
perly prepared, and laid in the air, it ſoon grows yellow on its ſur- 
face, by attracting — the air. This ſeems to be the powder, 
with w — htl Paracelſus performed wonders ; as a 
— or cy ital Chirurgeon : ad this is dd) atteſted 
Opormus, who deckeo he be frequently been employed n making © 
uy ny of it, after the man- 
ner of the ancient chemiſts, who by this means took away from their metal- 
Ine calces the ſalts that externally. thereto rendered them too 


— ſo that only the ſalts — united, might remain behind. The 
en 


t Sydenham, who is a cautious and ſparing commender of the chemiſts, 
gratefully acknowledges that by means o — diſeaſes, otherwiſe 
mcurable, might be cured (a). "Mr. Boyle relates, that by a ſmall doſe here- 
of, uſed as a ſternutatory, the whole body has been changed, and even ca- 
tracts cured. A woman at Paris is alſo ſaid to have herewith cured per- 
ſons given over. Hence it ſeems an extraordinary medicine in ſtubborn and 
chſtinate caſes ; but it 2 ſkilful phyſician, and ſhould not be uſed 
hen ſafer remedies may uffige, It is ſerviceable- in the dropſy,. as well as 
n the venereal diſeaſe, and alſo in the moſt obſtinate diſeaſes of the 
Helmont ſays, that oi of vitriol is here converted into alum, — 

— or not 


ee e eee 

but when that excellent author direcs the the vitriol of copper 
de poured. upon Vige's powder, and thence diſtilled, for preparing the 

kan carts Of Pre Ff him. right, it makes this/me- 


. 


(a) See his piece upon the Fonereal Diſeaſe; 
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icine: for if the fire & the vitriol of copper be the ſtrongeſt oil of vitriol; 28 

n as this is poured upon red precipitate, it immediately renders the yi. 
rit of nitre volatile, cauſes it to fly off from the fixed mercury, and ſoon 
after, ſupplying its place, produces the calx of mercury as above. If the 
water of white of eggs be ſeveral times diſtilled from it, this takes away the 
acid externally adhering thereto, and . renders the powder milder, tho? it 
will ſtill operate ſufficiently ; which is an effect ſeldom procurable any other 
way. But if by fire, any thing elſe be here underſtood of a more ſubtil: 
nature, I can fix no other meaning to itz but by comparing Helmont with 


Paracelſus, I ſuſpe& it is no more than what I have ſaid. Metals alone 


have little effect upon the body, except by their bulk, figure, and weight; 
but by addition of falts, eſpecially the acid kind, they acquire new proper- 
ties, often ſtrange ones, and very different, according as the acids are more 
fixed therein, or adhere more externally. In the form of vitriol they act 
very violently ;* but if calcined in this form, the calx grows gradually milder, 
and by a long continued ſtrong calcination, which drives out the acids, they 
become mild, tho? before exceeding ſharp, as we ſee happens in turbith : and thus 
their operation becomes milder, and at the ſame time proportionably leſs effectua 
T hoſe chemiſts and phyſicians, therefore, are miſtaken, who having found that 
this turbith performed extraordinary things, but operated violently, endea- 
voured to mitigate its virulence ; which indeed may be eafily done, but not 
ſo as to have the ſame effects, when mitigated as before. The ways of 
mitigating the acrimony, are by taking away the acid, by waſhing the pre- 
pane with water, by frequently diſtilling pure water upon it to dryneſs, 
y pouring alcohol upon it, by diſtilling ſeyeral parcels of alcohol upon it 
to dryneſs, by — by along with more ic matter, as in the pre- 
paration of mercurius dulcis, by the addition of alcaline ſalts, which abſorb 
the acids, hy grinding the matter with chalk, crab- eyes, teſtaceous powders, 
or the like abſorbers of acids, by a long continued calcination, and laſtly, 
by fixation with a fire gradually 1 d, from a moderate heat to the 
bigheſt that glaſs will bear. ; 


of  PROCESS' CC. 
The fiery oil of mercury. 


© difficultly, and requires a longer time, and a much ftronger fire, When 
the powder is dry, put the ſame quantity of oil of vitriol thereto, and pr. 


© as not to go 


with the violent action of the fire. 2 
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The uſe, 


This experiment ſerves to ſhew the method of impregnating, ſaturating, 
and incerating metals by acids, to any degree; and allo of fixing volatil: 
mercury by them, ſo far as is poſſible :- but no metal is hence to be expect- 
ed; for in whatever manner mercury is fixed with acids, yet it is again 
recoverable in its priſtine ſtate, by grinding it with twice its weight of iron- 
filings, and diſtilling it in a glaſs retort, with the higheſt degree of a fand- 
heat, 


PROCESS CCL 
The ethiops of mercury. * 


r AKE a drachm of flowers of ſulphur, and three drachms of mer- 

* cury, grind them together for a conſiderable time in a glaſs mor- 
© tar; the mercury will begin to diſappear, and the ſulphur become of a 
grey colour. Continue rubbing till the quickſilver entirely diſappears, when 
the powder will grow black ; and the colour will be the deeper, the longer 
© the grinding is continued: and thus may æthiops be in any 
quantity. This powder, by ſtanding, concretes into a ſolid black maſs, 
i n again by grinding be eaſily reduced to powder. 


The uſe. 


Hence we ſee how eaſily mercury is united to crude and cold ſulphur, 
barely by mechanical triture ; yet ſo ad to become cloſely united therewith, 
and not eaſily ſeparable again. The powder is ſcentleſs and —_— not at 
3 nor eaſy to be thoroughly mixed with any thing. When given 
internally, it cannot enter the abſorbent veſſels, the lact or lymphatics, 
but paſſes directly thro* the inteſtinal tube; where it may happen to deſtroy 
worms, if it operates luckily, They are deceived who expect any other 
effects from it; at leaſt, I myſelf could never find them. I am afraid it is 
unwarily given in ſuch EIS to children, and perſons of tender 
conſtitutions z as being a maſs foreign to the body, and unconquerable 
by the nature thereof; and ſhould be the more ſuſpected, as it there continues 
long ſluggiſh and unactive. It does not raiſe a falivation, becauſe it cannot 
come into the blood. Who knows the effects of a ſubſtance, which ſo lo 
ts it remains compounded, ſeems not more active than any ponderous inſi- 

earth? But we certainly learn from this experiment, that the acid of the 
ulphur is not here attracted, from the oily part, into the mercury, becauſe 
there — no acrimony, but the whole remains an uniform, inſipid, 
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PROCESS Cali. 
_ Fattitious cinnabar, 


4 x, T AKE a tall earthen veſſel, that widens upwards, put into it four 
| © ounces of flowers of ſulphur, then melt the ſulphur over a gentle 
© fire ; the make and height of the veſſel thus preventing it from — 9 a 
Then take quickfilver heated, but ſo as not to fume, and pour a little 
« thereof into the melted ſulphur, which will thus preſently grow viſcous ; 
« ſtir it continually with a thick tobacco-pipe, and continue pouring and ſtir- 
« ring, till thrice the quantify of quickſilyer, in proportion to the ſulphur, 
© be thoroughly mixed in therewith. At this time, there commonly ariſes 
« a great hiſſing, with thick red fumes, and the matter takes flame with a 
© noiſe; put a tile upon the mouth of the veſſel, let all cool, and the maſs 
vill be found black. 2. Put this maſs, which is like the æthiops of the 
preceding gray into an Heſſian body; cloſely lute on a head with 2 
© mixture of clay and lime, or elſe invert another body on the former: ſet 
© it in a ſand furnace, ſo as to touch the bottom of the iron pot; bury the 
* yeſlſel in ſand, a little below the matter; raiſe the fire gradually to the ut- 
© moſt ; at firſt a little inſipid water will riſe, then a few whitiſh flowers, 
and at length a black matter. When the fire has been continued at the 
C teſt height for three hours, let 23 matter will be 
6 Lond ſticking to the fides of the body, and appearing black on its outward 
«* ſurface: bruſh off this blackneſs with a hair's foot, grind the mals, and it 
vill appear of a fine red colour; it is called factitious cinnabar : a little 


The uſe. _ 


Thus in the firſt place æthiops is here made by fire, as it was in the 

ing proceſs, by trituration, Ci r is a mixture of mercury and ſulphur 
united by the fire, in the form of a ſimple foſſil; which is found natural in 
many mines, and is like the factitious, without much difference. It has nearly 
the ſame virtue, in the body, as æthiops. Crato called it the magnet of the 
epilepſy ; but I never {aw it produce any great effects. If it be mixed with 
purgatives, then, like æthiops, it is driven quicker thro? the inteſtines, with 
the ſucceſs above mentioned of æthiops. It is mixed with red coſmetics in the 
form of pomatum ; it is uſed in fumigations againſt venereal ulcers in the 
noſe, mouth, and throat, with little, and often with bad ſucceſs, The mer 
cury may be reyived very pure from the cinnabar, by grinding it with twict 
its weight of iron-filings, and diſtilling it in a retort, with the ſtrongeſt beat 
of a ſand furnace, into water. | 
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PROCESS cem. 


Mercury amalgamated with lead, and other metals. 


1 {EET dean lead in an iron ladle; add to it an equal weight of 
heated mercury; ſtir them together with an iron rod, then let 
© them cool; it thus makes an uniform maſs of a ſilver colour, ſomewhat 
© hard, but growing 2 —_ by — Put * maſs into a 
« olaſs mortar, it, mix therewith any quanti mercury at 
c -- which wil unite with it as ſalt with —.— — The i 
« of tin is made exactly in the fame manner; and this alſo may be diluted 
© by the addition of more mercury. 3. Take a ſolution of pure — 
ve 


© made in fortis, and S 
6 ution with twelve times its y 
« of fair water, heat the liquor, and put into it poliſhed plates of iron ; the 


copper will be precipitated in the form of a powder to the bottom, and 


the iron be diſſolved. Continue thus till all the copper is fallen ; pour off 
* the _ and waſh the powder with hot water, till it becomes pany 
* infipid. Then thoroughly dry the powder, and grind it, in a glaſs mor- 
* tar, with an equal weight of hot 8 Thus an amalgam will be 
* made of the copper; and may alſo be diluted by the addition of more 
* quickſilver. - Whoever tries to make the amalgam of copper any other 
* way, will find. it difficult, 4. We above obſerved in the proceſſes upon 
* filver, that an amalgam of that metal might be made in the ſame man- 
* ner, after it is precipitated pure from agua. fortis. 5. Diſſolve pure gold 
* in aqua regia, till the —— will take up no more, and dilute the ſolu- 
* tion with twelve times its quantity of fair water; put poliſhed plates of 
* copper therein, and a gold- powder will precipitate to the bottom, and to the 
copper; keep the liquor warm till it no longer * turbid upon the 
addition of more copper. Shake the plates, that all the gold may fall to 
* the bottom; pour off the liquor, waſh the powder of gold, dry it, grind 
it in a glaſs mortar with quickſilver, and thus it will become an amalgam, 
* which may afterwards be diluted with more mercury. 6. Or take a maſs 
* of gold and filver purified with lead, and by means of proof aqua fortis 
* ſeparate the ſilver ; waſh the black powder of gold remaining at the bot- 
* tom, and grind it hot, and dry, with par anſt and it will preſently 
make an amalgam, which may be diluted at pleaſure. Every amalgam 
* white, whatever may be the metal it is made from.” 


The uſe. : 


In the ways above deſcribed, an amalgam may be made of any metal 
without — iron: the other ways are — with a great loſs of the 
noe, and danger from its fumes. Hence we ſee that mercury 1s the true 

vent of metals. Metals, made into an amalgam, may be mixed, confounded 
and ſecretly copcealed among one another. I believe that alchemy 2 


upon this ſolution of metals by mercury. Hence quick ſilver is ſop ith 
; 


— * 
S 2 lead; 
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lead; but the fraud is eaſily diſcovered, by exhaling a grain or two thereof. 
And, perhaps, hence it is, that mercury coagulates in the fume of melted 
lead; which has been aſcribed to a fixing property in that fume, and to a 
wonderful fixing metallic ſpirit, even by Paracelfizs and Helmont. The me- 
thod is to melt lead, and when it begins to grow cold, or before it ſets, to 
make a little cavity with a ſtick therein, and in that cavity to lay a little 
cold quickfilver, which will there ſoon become ſolid; but this ſeems to hap- 

m the lead, which ſtill remains hot, being received into the mercury, 
and thus amalgamating, and hardening therewith. For if a little of the 
mercury, thus fixed, he put into a crucible, and urged with a melting heat, 
the mercury flies off. The fraudulent alchemiſts often ſecretly conceal gold 
or filyer, in mercury; then project it on lead, and thus pretend to make 

Id or filver : but if a little of this mercury be put into an iron ladle, and 
held over the fire, the mercury flying away, and leaving the metal behind, 
diſcovers the cheat. The making of amalgams is foundation of the 
art of gilding both in gold and ſilver. 


PROCESS CCIV. 
Metals waſhed with mercury. 


6 K E an amalgam, grind it in a glaſs mortar, the longer the better; 
it will begin to grow dittde of var" fake vente — of and grind 
< it therewith ; the water will become black and turbid 5 then di 
© pour this off, and grind the remaining amalgam with freſh water, whic 
< will be diſcoloured in like manner. Continue to grind, and on 
© freſh water, till at laſt it comes of us pure 83 it was poured on; the as 
gam will now remain as bright as filver. All am thus treated, 
© afford more or leſs of this black matter, but that of gold the leaſt. The 
© black powder, when dried, is found neither metal nor mercury. The 
6 el ſo as to leave 
* no in the water. 


The uſe. 


Hence pure quickfilver, mixed with metals, does ſo unite with them, 2 
to diſcharge ſomewhat that was latent in one, or in both. If a a1 wr 
tity of this powder be procured from gold and filver, the matter of bot 
theſe m remains the fame, without increafing or diminiſhing their 
weight; in which caſe, therefore, the powder muſt proceed from the mer- 
cury. This is a matter of deep ſpeculation ; of which I ceaſe to ſpeak mor 
at preſent, intending to conſider it at another opportunity. 


PROCESS 
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PROCESS CCV. 
3 The ſolution of gold. 


ARE four of agua fortis, and one of pure ſea · ſalt, mix 

T them 2 they will make a 8 liquor. Put 
© into it, as contained in a glaſs- urinal, one of pure gold in thin plates; 
ſet the glaſs over the fire to heat, that the gold may diſſolve: then by 
degrees throw in two or three grains more 8 ill at length no more 
can be diſſol ved with heat. Pour out the ſolution, and it will be of a 
gold- colour. If nothing black remain at the bottom, it is a ſign no ſilver 
vas mixed with the gold; for whatever ſilver there had been in it would 
© have fallen to the bottom, in form of a black powder. This is the ſolu- 
* tion of gold, which is made with all kinds of aqua regia, however diffe- 
* rently prepared, as we have above related and explained. 4 


The uſe. 


Hence we ſee the reaſon of the term of aqua regia, If this liquor touches 
the ſkin, it ſtains it of a le colour; it is cauſtic, and if taken inter- 
nally, highly poiſonous; if precipitated with a fixed or volatile alcaline ſalt, 
all the gold falls to the bottom. If the powder be y waſhed with 
water, then very carefully dryed, with a heat of eighty degrees, it will be 
found increaſed in weight, with reſpe& to the gold employed. When this 
powder, thus gently heated, comes up to a certain degree, it ſuddenly goes 
off, and — es, with a loud report; and hence is called aurum fulminans. 
This is a ſurprizing phænomenon, that can ſcarce be accounted for @ priori, 
nor by the analogy it has to any thing elſe: certainly they who have hi- 
therto endeavoured to explain it, have laboured in vain. Thoſe who have 
made exploſions with this powder in a large glaſs veſſel, have recovered a 
little fine duſt of gold. They who have given it 1 as 2 
themſelves extraordinary effects from the great price of the ſecret, have thus 
occafioned violent pains, gripings, and other diſaſters. The diſcovery, there- 
fore, of new and extraordinary things in chemiſtry, may have little relation 
to the ſervice of medicine. 
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199! A. 
PROCESSES wpon SEMIMETALS. 
I Upon the faline Kind. 


PROCESS CCVI 
wie aaf of vitrial into ſpirit, oil, aud colcathar. 


© x, TAKE eight pounds of the common green vitriol of Goſelar, put 
IT © it into Too earthen long-necks, each containing 1940 ; 
© cover them with a tile, ſet them upon a hearth, and ſurround” them with 
© fire, that the whole may grow 2 hot: the vitriol will thus begin 
© to fume, and upon increaſing the fire, and bringing it nearer, to melt; 
and upon making the fire ſtill ſtronger, to thicken and turn grey. Then 
© ſurround the long-necks on all fides ſo with fire, that the matter may 
0 yellow, 2 red at the ſides of the veſſels. Now 
< ſet all cool; the long-necks will be crack'd; take out the matter, and beat 
© it to powder; it will be of a yellow colour. This is the calcination of 
© yitriol, in order for diſtilling the ſpirit, and oil thereof. This operation 
© ought to precede, otherwiſe the diſtillation would be tedious, on account 
© of the time required to draw over the aqueous 3 or elſe the receiv- 
© ers would crack, on account of that 1 into them ; and the 
« diſtilling-veſſels alſo burſt, as being forced by the melted matter. Hence 
© the matter is to be calcined only fo long as till it ceaſes ta melt in the fire. 
© In this firſt part of the operation the eight pounds of vitriol are reduced 
© to five. 2. Put theſe five ds of calcined vitriol, firſt bruiſed, into 
© a ſtrong long-neck, as deſcribed in the diſtillation of ſpirit of nitre, and 
« ſpirit of ſea : falt with bole. Let the long-neck be large enongh to hold 
double the quantity; fet it in the furnace, as was before directed for pro- 
«© curing the ſpirits of nitre, and ſea-falt ; when properly in the fur- 
© nace, and the wall IO apply an adopter to the mouth: of the 
© long-neck, luting it on carefully, with a mixture of clay and lime; wp 
© a wet linen rag about the other end of the adopter, and apply thereto a very 
© capacious glaſs- receiver, fo as exactly to fit, and fo as the adopter may not 
reach above two inches into it. Let this receiver reſt horizontally upon 
ch, fo that the axis both of the receiver, the adopter, and the long- 
may lye in the ſame horizontal plain, left otherwiſe the neck of the 
er, or the receiver, ſhould be preſſed againſt : lute the ſecond Pa 
in the ſame manner as the firſt, and put linen rags about it, ſpread 


with the ſame luting ; and thus leave the veſſels for twenty-four _ 
« that 
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that the luting ma dry. 3. Make the fire with all the cautions 
delivered under he — forty- firſt, and hundred forty- fourth pro- 
«© ceſſes 3 a white fume will firſt riſe, and the receiver grow warm: keep the 
fire up in this ſtate for fix hours; oily veins will afterwards run down the 
« fides of the receiver; and in this ſtate again continue the fire for ſix hours; 
then for ſix hours longer keep it up to its utmoſt height, that the 
© long-neck may be thoroughly red hot: a thick oil will thus come over. 
« If the vapour ſhould paſs thro? the luting, put a linen rag, ſpread with the 
« (ame, and well heated, upon the crack; and thus it will be ſtop'd. Tho? 
the fire ſhould be ever ſo long continued, the vapour would not ceaſe to 
* riſe, but the produce would not defray the coſt ; fo that I judge eighteen 
hours ſufficient. Now, therefore, let all cool, till the adopter is but juſt 
warm, and the receiver grown quite cold. 4. Have then ready at hand 
a bottle with a narrow neck, and fitted with a wide glaſs-funnel ; then care- 
fully moiſten the rags, and the luting applied to the mouth of the re- 
« ceiver, and take them away gently, with care to prevent the dirt from fal- 
© ling in, the fume from coming out ſo as to prove offenſive, and the glaſs 
from cracking, by being moved obliquely. Take it therefore away in a 
« ftraight line, and avoid the noxious fumes. Cleanſe the mouth of the 
© receiver, that no luting may drop in; then pour the liquor out of the 
© funnel into the bottle, ſtop it up, and ſet by the receiver for 'the 
© like ſes, I have uſually thus obtained one twenty ounces of thick, 
* and ſmoking oil of vitriol, A red, blackiſh, light, pow- 
© dery, auſtere calx remains in the long-neck, to the quantity of fifty-two 
* ounces; ſo that five ounces are loſt in the operation.” uy ING 


The uſe. 


And thus the oil or ſpirit of vitriol is prepared, which has numerous 
uſes in chemiſtry and medicine; for it is a moſt powerful, erous acid, 
and a great preſervative, tho? itſelf a cauſtic : and hence vitriol conſiſts of this, 
and colcothar, and phlegm. This oil of vitriol will ſcarce boil without a 
fire of fix hundred degrees. If put into a glaſs-body, and urged- with a 
fand-heat of five hundred d „it yields its wild ſuffocating ſpirit and 
water, then changes from black to limpid, and becomes exceeding pon- 
derous, and fiery ; and if poured into a glaſs wet with water, it ces 
ſuch a heat as inſtantly to crack the : it attracts water out of the air. 
If four ounces of this oil be, by a ſand-heat, diſtilled in a little retort, with 
b Os very curved neck, ſo as that one drop may follow another at 
the diſtance of fix ſeconds, and fall into fair water, contained at the bot- 
tom of the retort z as pure and perfect an acid ſpirit will be thus obtained 
s oil of. ſulphur per campanam : but this requires a ſkilful operator. Each 
drop, when it into the water, makes a hiſſing, as if fire had fallen 
therein : but if a falling drop touches the glaſs it immediately cracks it, as if 
t were cut with a diamond. If a ſtronger fire be uſed, the neck of the 
retort cracks, the labour is loſt, and a N ſuffocating ſume exhales, 


which ought to be very cautiouſly avoided. This proceſs is otherwiſe noble, 
and of excellent uſe, as may be learnt from a prudent exerciſe of Ty 
E 7 25 
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and medicine. Paracelſus deſcribes the beſt method of preparing this ſpirit 
to be by diſtilling recent vitriol to dryneſs, in a veſſel of Haſſian earth, and 
cohobating the liquor upon the remainder, the oftner the better; at la 
uſing the utmoſt violence of fire : and by this means he promiſes a liquor 
ſerviceable in many caſes. The direction is ingenious and artiſt-like, provid. 
ed the veſſel] be kept from burſting by too large a quantity of the dry vitriol 
The caution is, to uſe a little quantity at once, in proportion to the veſſel, 


PROCESS CCVIL 
Ens veneris. 


91K. A K E the remaining colcothar of the preceding proceſs, put it 
T into a large rune Ft cover it with a tile, and ſet it in . 


3 part of the ſurface, where the fire breaks up in the diſtillation of the oi 


of vitriol, and there let it ſtand ignited the whole time of the operation. By 
« this calcination, it will turn very red; then boil this * in water, 
« keeping it well ſtirred, in a glaſs veſſel; ſtrain the liquor hot; it will have 
the taſke of vitriol; pour freſh water to the remainder, boil, and ftrain 
as before, and continue thus fo _ as the water, even by boiling, ac. 
« quires any taſte, At length, keep the remaining fine red powder under 
the title of the dulcified calx of vitriol. If the former pure liquor be in- 
+ ſpiſlated, it will till yield a kind of yellow vitriol ; whence we learn hoy 
© wonderful a body vitriol is, in reſpect of its fixedneſs in the fire, even in 
its ſaline part. 2. Take an equal part of this dulcified calx of vitriol, and 
< the dried flowers of fal-ammoniac z grind them in a hot glaſs mortar with 
«* a glaſs peſtle, for a conſiderable time, till they are ectly mixed, but 
< with care to prevent their growing moiſt ; whence they ſhould be ground 
on a clear dry day, and in a warm place. Put the powder into a low 
© earthen body, fit on a wide alembic-head, with a wide pipe; apply a ſmal 
receiver; place the veſſel in a ſand furnate, ſo as almoſt to touch the iron 
1 — 2 the body in ſand, and raiſe — There firſ 
* comes over a ſharp, volatile, yellowiſh liquor, of an intolerable odour, 


lr fiery taſte, almoſt as in the ſublimation of iron, 
in the hundred fixty-ninth proceſs; the method being here nearly the fame. 
The fire being increaſed, and the liquor drove over; firſt white, then yel- 
low, and ſoon after very red flowers will riſe : continue the fire for fir 
hours, making it fo at laſt, as almoſt to ignite the iron-pot. Let 
* all cool; there will be found in the head and upper part of the body, 
beautiful, red, ſaline, aſtringent ſublimate, very like the flowers of iron. 
Lt it all be carefully taken out, and directly put into a * A 
matter will be found at the bottom, of an auſtere taſte, that — 
s and in ſome meaſure runs in the air: but the production will be di 
according as the vitriol was from copper or iron.“ 

| | The uſe. 


Here we ſee the metallic part, of vitriol, that remained © fixed in the 
fire, is rendered volatile by nmon! The nature of this iron from vin 
| | 51S * 


1 _ 
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ſo calcined, is nearly the ſame in the flowers, as in the crude iron of the 
hundred ſixty ninth proceſs ; and might therefore rather be called ens martis, 
than ent Venerts. hen prepared from the calx of blue vitriol, it then de- 
ſerves to be called ens veneris. And hence we may underſtand the death 
and reſurrection of metals, menti Paracelſus. A ſmall proportion of 
this ſublimate turns a large one of the infuſion of galls to ink. Mr. Boyle pro- 
miſes great effects from this remedy, in diſtempers proceeding from a weak- 
neſs of the ſolids, as in the rickets, or the like; and it is highly ſerviceable 
therein, Helmont alſo in the treatiſe he intitles Butler, greatly commends a 
like preparation. But as even after the utmoſt violence of the fire ſuſtained, 
both in a cloſe and open veſſel, there ſtill remains ſomething vitriolic ; it is 
no wonder, that the fumes of vitriol, continually remain, how long ſoever 
the diſtillation be continued: doubtleſs this wonderful body deſerves to be 
examined, LI | | 


II. Proceſſes u pon the Sulphureous Semi-Metals; 


PROCESS CCVIIL 
Antimony diſſokved in aqua regia. 


3 TALE pure antimony, .broke from the top of the cone, reduce it to 


fine powder, put a pound thereof into a low capacious glaſs-veſlel, 
© with a wide mouth ; ſet the veſſel under a chimney, that carries up fumes 
© well, and pour to it a pound and half of aqua regia, A violent effer- 
* yeſcence ariſes, a great heat, thick red fumes, and a hiſſing, all which 


| * foon after ceaſe, There now remains at the bottom a matter of a grey 


* and yellowiſh colour, moiſt, thick, and pappy, which is to be dried over 
* a gentle fire, by keeping it ſometimes ſtirred with a ſtick. 


The uſe. | 
This is the humid calcination of antimony, whereby the foſſil, which 
before was neither emetic nor purgative, now ires very violent virtues. 


The yellow matter diſperſed amongft this calx is the true ſulphur of anti- 
mony, which the ld | not diffolving, it is ſeparated from the other metallic 
part of the antimony, which diſſolves in aqua regia; whence we have both 
a calcination, and ſeparation in this proceſs ; which is ſubſervient to the fol- 
lowing operations. : * f 


— 


PROCESS CCIX, 
De true ſulphur of antimony. 


* TAKE the calx of the receding proceſs, waſh and ſhake it with wa- 
ter, pour off the thick into another veſſel ; put on freſh, and con- 


* tinue thus, till the yellow lighter matter diſperſed in the water, is ſepa- 
Vol. II. N * „ . rated 
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der by a gentle fire, and il be ſulph 6 
pow y a and it W true ur. ewnat 

55 of antimony | agua regis, and the ſolution 8 
| „larger pieces of ſulphur would be obtained; becauſe the agus 
regia ſeeks out, and diſſolves the r metallic parts concealed in the 
ſulphur, and fo males the maſſes of ſulphur more viſible. 


The zj. 


Hence it appears how ſecretly ſulphur may lye concealed between metal- 
lic ſhoots z and how ſurpriſingly agua regia can find out metal thro' the 
body of ſulphur; and again, how unchanged the nature of ſulphur 

may remain. This is the ſulphur of antimony, which Helmont orders to be 
extracted, and which he ſays ſcarce differs from the common, except in 
being a little greener : in reality, the difference is ſmall ; nor does, perhaps, 
the cinnabar made with it, deſerve the trouble, in reſpect of any greater 
virtue. Certainly, a ſeventh repetition of its ſublimation, which he pre- 
ſcribes, is not ſo eaſy to perform as to direct. The 2 however, 
ſhews, even to the eye, that antimony conſiſts of a metallic and ſulphureons 


part. 


PROCESS CCX. 
_ Gheſ of antimony. 


* 1. BUT wo pounds of powdered antimony into a large unglazed 
© earthen Ah. with .. ſet it over a fire 91 — air, ſo that 
the powder may fume, but not melt; in which management the whole art 
© conſiſts, Keep the powder conſtantly ſtirring with an iron- rod; there flies 
off a thick, white, fetid fume, pernicious to the lungs, and therefore to 
de avoided by the operator, ſtanding with his back to the wind. Cont: 
nue the calcination uniformly, till the matter ceaſes to fume ; then increaſe 
the fire a little; and if the matter again begins to fume, continue ſtirring 
till it leaves off, Again increaſe, the fire, till at length the diſh begins 
to grow red, whilſt the matter emits no more fume : the calx will be of 
a greyih colour; but if the calcination be longer continued with a ſtronge: 
* fire, ſo as to ignite the matter, the calx will be yellow, and better 
© purified from its volatile parts. If the fire ſhould be ſtrong at the fir, 
* ſoas to melt the antimony, and make it lumpy, the lumps are direQy u 
© be broke to powder, and the fire to be diminiſhed. This is the calcin- 
tion of antimony per e, And à thing of great uſe. 2. Put this calx into 
« crucible, and apply fire round it, firſt at ſome diſtance; gradually approach. 
ing it nearer, and at length bringing it quite cloſe, ſo that the crucidi 
> = 2 covered to prevent the coals and aſhes from falling in, mi 
© be thus uniforrnly heated and ignited. Increaſe the fire, till the calx melts 
* keep it fuſed for half a quarter of an hour, then pour it out, upon * 
: ( * 91 4 15 3 1 | 5 
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© and hot marble: it will be a duſky, yellowiſh, brittle, ſomewhat tranſpa- 
« rent, and hard cake, called the glaſs of antimony ; it will appear the more 
« tranſparent, the longer it was boiled in the fire. 


The uſe. 


Sulphur conſiſts of common brimſtone and a metallic matter, as we ſaw 
in the two hundred and ninth proceſs ; but ſulphur is totally volatile in the 
calcining fire here applied, as _ by the hundred and fifth proceſs : the 
metallic part ſuſtains a fire of fuſion, as a by its being melted, and 
poured into cones ; but then it always yields a white ſuffocating fume. Hence 
we underſtand, that powdered antimony, being roaſted in a fire that does 
not melt it, this gradually drives out the external ſulphur, thence purifies the 
metallic glebe, and at length reduces it to a calx, Which, tho! the antimony 
was innocent before, now proves violently emetic : whence this ſhould hap- 
pen is not hitherto well elf mah This calx, when melted, is the glaſs of 
antimony, made after the manner that we ſaw of lead. Antimony and lead are 
by the adepts faid to agree in urn Bu ge and-it yu in this, that the 
calces of both turn into glaſs b on. The glaſs of antimony is almoſt 
mortally emetic z and when infuſed in wine, that is not conſiderably acid, 
it renders the liquor vomitive, without any great loſs of its ſubſtance ; tho? 
this virtue is ſoon exhauſted, by often repeating the infuſion: and hence 

the common emetic wines. This glaſs, in fuſion, conſumes almoſt 
all metallic bodies, upon the teſt, except gold, to which it gives a beautiful 
and rich colour. 


PROCESS CCEXL 
The regulus of antimony with ſalts. 


from the ſulphureous part of the antimony ; and the more ex- 
act the ſeparation is be: the purer the regulus will be. Foſſil antimony, 


pper w is more 
* ſpongy, duſky, and ſulphureous : and thus a regulus is made by bare fuſion. 
2. Take two parts of common nitre, three of good tartar, four of 


large crucible carefully in the fire, ſo as to be on all fides furrounded 

wich the coals, and perfectly ignited : throw into it two drachms of 

* the mixed powder made hot, and very dry ; there will ariſe a violent de- 

Rr with a conſiderable noife, and ſparks flying every way abedt. 

Alter the detonation is over, throw in the like quantity ; and 

till all that was intended, and anſwering to the fize of the crucible, te 
7 t 2 k thrown 
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on the baſis with a hammer, thus the regulus will fall out; the lower 


Proceſs; whillt the metallic, or mercurial part remaining untouch 
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* thrown in. The cautions required in the operation are theſe. Let the 
* crucible be large, left the matter in boiling up violently ſhould run over; 
throw in but little powder at a time, left it ſhould leap out of the veſſel 
© in large ſparks. Let each part thrown in be perfectly fired, brought to 
© reſt, and thoroughly ignited before another is added; leſt the matter, be- 
ing hotter below, and colder above, ſhould form a cruſt at top, ſo as to 
© confine the fire, and occaſion a ſudden loud exploſion, which might be 
much more violent than that of a muſket : for gunpowder is thus Ale 
of the nitre, tartar, and ſulphur. Let the crucible be kept conſtant- 
ly hot, to prevent the ſame exploſion and danger. A perſon unac- 
* quainted with theſe particulars, and endeavouring to make regulus of 
* antimony, in the method directed, may endanger his life; but if theſe cau- 
tions be carefully obſerved, the whole may be fafely done. And after 
the matter is all detonated, increaſe the fire, cover the crucible with a tile, 
* and make the matter flow like water; have ready at hand a metallic 
melting cone, perfectly dry, a little heated and greaſed on the inſide with 
5 tallow-candle, into which at once pour all the melted matter, and imme- 
« diately ſhake the cone ; there inſtantly ariſes a flame from the firing of the 
* tallow. Let all reſt and grow cool, invert the cone, and give a ſtroke 


part whereof is the metallic matter of the antimony, the upper conſiſting 
aof the ſalts and ſulphur : the upper metallic ſurface where it touched the 
« ſcoria has the figure of a ſtar impreſſed upon it: the ſcoria ſwells, and re. 
« lents in the air.” 

The uſe. 


As this proceſs lays a ſolid foundation for the buſineſs of 8 
it deſerves to be carefully conſidered. In the firſt caſe, therefore, the 
maſs of antimony, being melted, with a proper fire, becomes fluid and pon. 
derous: whence the lighter adhering matters, ſuch as ſtones, and other 
bodies, not cleaving to the metallic part in fuſion, are by the law of hydro- 
ſtatics, thrown to the top, and ſeparated, ſo as to render the metallic part more 
E and ponderous. And thus, in metallurgy, the metallic matter is often 
parated from the reſt by fuſion. But in the ſecond caſe, the metallic mat- 
ter is by another metallurgical art ſeparated from the ſulphur, which would 
not ſeparate by ſimple fuſion, but remained intimately mixed with the for. 
mer; and this was done by means of the powder of nitre and tartar, 
is therefore called the flux-powder. For, as antimony conſiſts of ſulphur 
and metal, according to the two hundred and eighth, and two hundred 
and ninth proceſſes ; being here mixed with nitre and tartar, and committed 
to the fire, the nitre and the tartar, together with the ſulphur of the ant. 
mony, immediately take fire with great violence, according to the hundred 
and thirtieth, and hundred and thirty ſecond es ; whereby a fixed a- 
cali is made of the nitre and tartar, as in the hundred and thirtieth procel. 
But this fixed alcali, being agitated by the violence of the fire, greedily 
drinks in and unites ſulphur to itſelf, according to the hundred fey * 
y th 
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alcali, freed from its ſulphur, fuſed by the fire, and fallen downwards from 
the lighter matter, unites at the bottom into a regulus. And as the lon 
pointed Hic of the antimony, when left ſeparate, range themſelves hori- 
zontally upon the ſurface, from the centre to the circumference, they thus 
form a ſtar, which the alchemical Magi adore. This regulus, tho? it ap- 
pears pure, being again fuſed with alcali, affords a new ſulphureous ſcoria, and 

rhaps will never become perfectly free from ſulphur ; whence it is always 
brittle : for ſulphur always deſtroys the ductility of! metals. The ſcoria is the 
ſulphur of metals diſſolved in fixed alcali, as in the hundred and fifty ſecond 
proceſs, whence its virtues are eaſily underſtood, This regulus of antimony 
is emetic, like the glaſs of the preceding proceſs ; and in the ſame manner 
renders wine vomitive, by being infuſed therein. And hence we have ano- 
ther way of purifying metals by ſalts, from all their ſulphureous and arſe- 
nical matters, which renders metallic glebes fragile and volatile, and which, 
when ſeparated, leaves the metal pure and fixed. 


PROCESS CCXII. 
Regulus of antimony with iron and nitre. 


TAK E half a pound of bright iron-filings, heat them in a crucible, 

gradually put thereto a pound of finely pulverized antimony, firſt 
© well dried and heated; keep it in a ſtrong fire, ſo that it may flow thin ; 
© by degrees throw in four ounces of pure, dry, and hot pulverized nitre ; 
make the fire violent, that the maſs may run like water; keep it thus for 
* half a quarter of an hour ; then pour it out into a melting-cone, as in the 
* preceding proceſs. There will thus be obtained ſeven ounces and a half 
© of ſtellated regulus, as bright as ſilver. The ſcoria here is of a very dif- 
* ferent nature Tom that of the laſt proceſs, being dry, hard, irony, ſulphu- 
* reous, ſaline, ſharp, and will ſcarce relent in the air. 


The uſe. 


The ſulphur of melted antimony eaſily joins itſelf with ignited iron, ac- 
cording to the hundred and ſeventieth proceſs z and hence proceeds a ſul- 
phureous ſcoria of iron: and upon the addition of nitre there ariſes a ſtrong: 
deflagration with ſome part of the fame ſulphur, according to the hundred 
thirty ſecond and hundred thirty third proceſſes. And the fuſion, being here 
perfect, the metallic part of the antimony falls alone to the bottom, by its own 

vity 3, whilft the ſulphur of the antimony, along with the iron and nitre, are 
pun and float at the top. Paracelſus obſerved, that iron ſeparated the 
ſulphur of antimony much more intimately, from its mercurial part, than 
vegetable alcali could; and therefore, that this operation was much fitter 
for ſeparating the mercurial of antimony for ſecret chemical uſes. The 
experiment certainly ſhews that ſulphur may be excellently extracted from 
ares by means of iron, and hence their metals rendered fixed, and _ 
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able; whence Alexander Van Suchten, a diſciple of Paracelſus, wrote two trea. 
tiſes in this view upon antimony z from whence we have the following 
proceſs. | 


PROCESS CC XIII. 
The alchemical regulus of antimony. 


92 PY half a pound of iron nails into a ſtrong and large crucible; ſet 
* it in a wind- furnace; raiſe the fire till the nails are perfectly ig- 

© nited, whilſt the crucible remains covered : then add, at ſeveral times, a 
pound of dry and thoroughly heated antimony, reduced to powder; 
© cover the crucible a While: as ſoon as the antimony is put in, it 
yields a white fume, and ſoon after runs, and thus alſo preſently melts 
the iron: when they flow thin, which is known by trying with a long 
tobacco- pipe, throw in, at ſeveral times, three ounces of very dry and hot 
* powdered nitre. After each injection there ariſes a ſtrong ebullition, a 
* tumult, noiſe, and ſometimes a crackling, or decrepitation. And if the 
nitre were thrown in moiſt, the veſſel would burſt, and the matter fly about 
in a very dangerous manner. When it has continued thus for ſome time, 
© ſhining ſparks are thrown out. Let the whole flow like water for five 
or ſix minutes, then pour it out, whilſt very thin, into a melting-cone, 
* which being directly ſtruck on the outſide, and ſuffered to cool, the 
regulus will eaſily fall out. I have thus had eleven ounces and fix 
« drachms of it, and eleven ounces of ſcoria ; ſo that the loſs was four ounces 
and two drachms, beſides what remained in the crucible upon pouring out, 
. Melt this regulus again in a new crucible, and throw into it three 
© ounces of dry and hot powdered antimony. When melted, throw to 
them, at ſeveral times, three ounces of dry and hot powdered nitre ; fuſe 
them with a ſtrong fire, and keep them five minutes in a thin fluid ſtate : 
then pour out the matter into a melting-cone, and it will afford ten ounces 
and fix drachms of a pure regulus. 3. Melt this ſecond regulus in a new 
« crucible, and after the ſame manner throw to it three ounces of nitre ; uſe 
a very violent fire, otherwiſe it will not run; pour it into the cone, and 
thus nine ounces and two drachms of a regulus will be obtained, white like 
« filyer, and beautifully ſtarred : there remains two ounces and ſeven 
drachms of ſcoria, ſo that the loſs is an ounce and five drachms. £ Melt 
nitre ; 


* 


- © this regulus alſo in a new crucible, and throw in three ounces 


« the nitre now requires a violent fire to make it run, tho? the regulus flows 
like water below it; keep them in liquid fuſion for an hour, then pour 
them into a melting · cone; thus there will be obtained ſeven ounces and 


three drachms of an extremely pure us, like filver, and beautifully 


« ſtarred; there remain two ounces and ſeven drachms of ſcoria of a gold- 
«colour, and very fiery, taſte. This is a ſurprizing experiment. 5. The 
erucibles here ought to be ſtrong, ſound, large, and properly heated b) 
g es: the fire muſt be 5 and equable, otherwiſe the nitre will not 


melt, nor the operation ſucceed ; the melting-cones muſt be mod . 
Cc. (98) 
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« hot, perfectly dry, every wa e, and greaſed with tallow-candle ; and 
« if 3 be — wy cm oil ſucceed. 
The uſe. 
This proceſs ſhews us many uſeful particulars: for example, iron, which 
is ſo hard of fuſion, melts in antimony, as all other metals do in lead: the 
iron, corroded by the melted antimony, unites with the ſulphur thereof ; 
the mercurial part of the iron and the antimony are ſet free, unite together, 
and fall to the bottom : the ſulphur of the antimony and the iron unite, 
and riſe to the top. Nitre being thrown in, burns violently with theſe ſul- 
phursz intimately agitates the minuteſt part of the whole, and all the prin- © 
ciples, uniting the ſimilar, and 3 the diſſimilar parts. Iron is de- 
ſtroyed by the force of antimony, whilſt the metallic ſulphur of the iron, 
that is the gold of the alchemiſts, intimately unites with the metallic ſul- 
phur of the antimony ; and they both remain with the mercurial part of the 
antimony in the form of a ſtellated regulus, which ſhining like filver, ſhews 
the purity of its mercury. The ſcoria contains the iron, the ſulphur of the 
antimony, and the nitre united together, into a wonderful body ; the ſecret 
medicinal virtues whereof will be recommended by ſuch as know how to 
treat and apply it properly . It ſtrangely ſwells in the air: and fo much 
of the firſt fafion, n the ſecond, the external ſulphur is farther drawn 
out; the metallic ſulphurs of the iron and antimony, together with their 
mercuries, are more fixed into a purer regulus; the ſulphureous ſcoria float- 
ing upon the nitre. In the third fuſion, a wonderful power of the ſulphu- 
reous metallic fire, concealed in this regulus, begins to ſhew itſelf, and by 
fixing the nitre, renders it extremely difficult to fuſe ; whereas it was be- 
fore of all natural falts the readieft to melt in a gentle heat; and giving it a 
moſt intolerable fiery taſte, ſo as to burn the tongue; whereas * 
taſte of nitre is very cold. It turns the nitre alcaline without the a e 
of any vegetable, and makes it ſpontaneouſly melt in the air, in which it 
remained dry before. The fourth fuſion thews the ſame more manifeſtly ; 
| where the nitre is thus more powerfully changed by the bare touch, or as 
| it were the breath of the pure ſulphur ; which ſhews the ſecret power of 
metallic ſul This N has ſurprized the moſt experienced chemiſts. 
See Parucelſus, Suchten, Philaletha, Pautaleon, Becher, and Stabl. The co- 
lour of gold is as much exalted by means of this regulus, and reftored 
when loſt, as the whiteſt nitre, when thrown-upon: this in fufion, 
immediately thence acquires a golden colour. When I recolle& the labour 
and time I have beſtowed upon examining the nature of this regulus, I am 
ſurprized at my own patience and reſolution; and bluſh to have ſpent fo 
large a part of my life upon it: but every man has his pleafure. - The regu- 
. is ſtill emetic 3 and the ſcoria gives a rich tincture 


+ The author intimates below that it gives a rich tinRure to alcohol. 
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PROCESS CCXIV. 
The golden ſulphur of antimony. 


2 Be L the ſcoria of the two hundred and twelfth proceſs in water, till 


it is all diſſolved; the ſolution will be ſcentleſs: drop vinegar into 
< it, and there inſtantly riſes a very fetid ſtercoraceous odour; and the liquor 
< that before was thin becomes yery thick. Continue to add more vinegar, 
and ftir the matter, till 8 er precipitates. Let the matter reſt; 


the precipitate will gradually fall, and come into a much ſmaller compaſs 
than one would expect: pour off the liquor, waſh the precipitate in ſeve- 


ral waters, till it becomes perfectly a dry it gently ; there will be 
but little of it; and this is the golden ſulphur of antimony. 


The uſe. 


The ſulphur of antimony, mixed with alcali, makes the ſcoria of the two 
two hundred and twelfth proceſs ; which ſcoria being boiled in water, affords 
a ſulphureous lixivium, that with acids precipitates the ſulphur, It has a 
mild emetic virtue; and is called golden ſulphur, becauſe, when rubbed upon 
filver, it gives a cold colour thereto, 


PROCESS CCXV. 
The crocus of antimony. 


NED U CE equal parts of antimony and nitre to fine powder; heat an 
| © jron-ladle over the fire, almoſt red-hot ; throw a little of this pow- 


der therein; it takes flame like gunpowder ; when the flaſh is over 


in more, which takes fire as before. Continue thus till all the powder b 


throw in; it will be of a brown yellowiſh colour; a kind of g remain- 
e 


ing at the bottom, and a lighter ſcoria at the top. Grind the whole to 
fine powder, and waſh it with hot water, till the browniſh-yellow calx te- 


mains inſipid; which when dried, it is the crocus of antimony. Filter the 
waters to render them tranſparent ; drop a little vinegar into them; they 
turn of an orange colour, and let fall to the bottom a powder extremely 


+ like that of the preceding proceſs, but finer. 
The uſe. 


' Sulphur and nitre make a kind of gunpowder with black antimony, and 


flaſh off in the ſame manner. The metallic part calcines to a gla 
and a ſcoria, both of them violently emetic, and communicating that virtue ti 
wine by infuſion; whereas native antimony is not vomitive. Here 1s 4 f 
markable change of colour. If the operation be performed in a large cm 
cible, with a ſtrong fire, and a great quantity of matter, which is made © 


melt, there will be an extemporaneous glaſs found at the bottom and wh 
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being * urn from the ſcoria, is the ſame for medicinal uſes, as that more 
laboriouſly prepared in the two hundred and tenth proceſs. 


PROCESS CCXVL 
A mild emetic from antimony. 


little at a time into an ignited crucible z they will detonate as in the 
is; but the matter will prove white, and being waſhed, affords 
* a white inſipid calx of antimony : the water uſed in the waſning is faline, 
© when filtered, BY 
| The uſe. 


c GRIND one part of antimony with two of nitre; throw them by a 
* laſt 


but the ſame deflagration. This calx is ſo mild, as often to occaſion only 
ſome light nauſea and gentle vomiting, with a large diſcharge of ſaliva and 
thick urine, from ſtimulating the viſcera. Its lixivium being precipitated with 
vinegar, affords a white calx of nearly the ſame virtue. 


PROCESS CCXVIL 
A diaphoretic antimony with nitre. 


TAKE one part of antimony, and three of nitre reduced to fine pow- 

* der; throw them by alittle at a time into an ignited crucible de- 
tuned in the fire; they will deflagrate as above. Continue thus till all the 
* powder is put in; with care not to add freſh till the former is perfectly 
N . Keep the matter for a quarter of an hour in the fire, that the 
* crucible may remain ignited : let all cool; there will remain a white and 
* hard maſs, which being taken out, and reduced to powder, is the diapho- 
* retic antimony with nitre. 


This matter, thus rightly p „being taken in the tity of half a 
drachm, ſcarce — . any Ludi — * excepting hae 1 
opens on account of the fixing nitre adhering thereto; whence it may prove 
| le m acute caſes. In this ſtate the chemiſts call it diaphoreti and 
Judge, that the arſenical poiſon of the antimony is fixed by a large proportion 
of nitre; but there was nothing emetic in the antimony before, tho? taken 
n the quantity of ſeveral drachms crude, or without any nitre; whereas an 
equal proportion of nitre excites this vomitive virtue. Let us not reaſon 
wo far, but reſt ſafe in the experiment. Bail Valentine therefore, and 
ocher chemiſts, needed not have been ſo anxious to free this diaphoretic 
mimony from its fixing nitre ; for it cauſes no wag nauſea, or vomit- 
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nl . only ſtimulates mildly: but the waſhed proves more miſ- 
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The proportion of nitre being here increaſed, gives a different colour, 
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PROCESS CCXVIII. 
Common diaphoretic antimony. 


EDUCE the calcined antimony of the preceding proceſs to fine 
powder; waſh it with hot water z. mix it with a ſtick; whereby the 
ing, fixing nitre will be diffolved, and a white calx fubfide b Rand. 
ing. Pour off the faline liquor, add freſh water, and edulcorate the calx, 
© ſo that no ſenſible taſte of the nitrous falt may remain; then dry the pow- 
der, and it will be white, infipid, and ponderous, or the common an;i. 
« monium diaphoreticum.. | 
The uſe. 


This ion is ealled diaphoretic, for the reaſon mentioned in the 
laſt proceſs. It is an indelent, noxious calx, without any activity diſcoverable 
by obſervation x and loſes all the virtue it had before. It only acts ſenſibly; 

when mixed in a double proportion with purgatives,. the virtues whereof it 
actually excites, „ . Yar" examples in the pulvis cornachini; but! 
recommend it for no other uſe. Hence we ſee how wonderfully the colours 
and virtues of antimony are changed, by barely changing the proportion of 
the nitre in its calcination. | 


PROCESS CCXIX. 
Nitrum antimoniatum. 


© D UT the filtered waters of the preceding proceſs into a glaſs- urinal; 
8 evaporate to drineſs, and keep contipually ſtirring; at laſt there re- 
mains a white faline matter, of a particular taſte, not ungrateful, nor ni- 
© trous,. but mild; and this is called tre of antimony... [ﬀ=. 


The uſe. 

Hence we ſee the nitre is changed into a new ſalt, by detonating wit! 
antimony. This falt is gently. aperitive, and, in denſe inflammatory 
blood, excellently reſolves without violence: it ſucceſsfully otes perip- 
rationg. fweat,, and urine 3 hence cools and becomes ſervi in the ſmall 
ox, meaſles, pleuriſy,. and 9 : it is therefore wrong to thro# 
is water away as noxious; is commonly done. 


PROCESS CCXX. 
The fixed ſulpbur of anti mony. 
2 T2 the filter d nitrous liquor of the preceding proceſs, whilſt it remais 


hot, and contained in an urinal, drop ſtrong diſtilled vinegar 3 the 
liquor will preſently turn milky, and a very white and fine pow fire 
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< pitate. Shake the glaſs, continue to drop in vinegar, and ſtir the ſiquor 


© till it appears no longer turbid z then let it reſt till all the powder is fallen: 
« afte s pouring it off into another veſſel, perfectly edulcorate the pow- 
© der with water, dry it, and it will be exceedingly white and fine: this 
* is called the fixed ſulphur of antimony. | 


The uſe. 


In the deflagration of antimony with nitre, the ſulphur of the antimony unites 
with the nitre ; as * — by the two hundred and fifteenth proceſs: and 
the ſame is the caſe here; but the ſulphur, fo diſſolved and joined with the 
nitre, alſo diſſolves with it in water, and, by the addition of an acid, is 
precipitated out of the nitre, as here by the means of vinegar, which joins 
with the nitre, without any ſign of efferveſcence : the powder precipitated and 
waſhed is the true fulphur of antimony. Tachenius commends this powder 
28 an excellent antipeſtilential remedy, if taken with vinegar. In my opinion 
the powder is to be eſteemed a ſluggiſh calx, inſoluble, and hurtful by its 
weight; at beſt not ſerviceable : the vinegar, however, given with it, I own, 
8 an excellent remedy in the plague : but it is uſual with Chemiſts raſhly to 
commend whatever their art p eſpecially from antimony; and the 
more, if it does not operate violently. e acetous, nitrous liquor, that 
floats above the precipitate, has extraordinary virtues in all acute, feveriſh 
diſorders, as well on account of the vinegar, as of the mild nitre, now ſet 
free from its former ſluggiſh ſulphur : and thus the beſt things are cften 
thrown away in — In theſe ſeveral proceſſes we ſee how wcnder- 
fully ſulphur may be diflolved, lie concealed, and be raiſed again in various 
forms and colours, | 


PROCESS CCXXI. 
The diftillation of antimony into an icy butter, and cinnabar. 


* GAIND two „ ＋ 
na warm and dry glaſs mortar, with a e; gr o ſeparate 
perfectly fine 


a pound of the beſt antimony mix the two together in the 
* glaſs mortar ; they will thus grow warm and let the vapour be carefully 
* avoided : have at hand a dry glaſs retort, capable of holding three or four 
times this quantity of matter, with its neck cut off, ſo as to leave a wide 
mouth. Put the powder, whilſt thorough dry, into this heated and dry 
* retort, ſo that no blackneſs may ſtick internally to the ſhort neck ; put 
the retort into a ſand-furnace fit for the purpoſe, ſo as almoſt to touch the 
bottom of the iron pot, the neck of the retort inclining a little downwards; 
apply a glaſs receiver, with the neck cut off, fo as exactly to receive the 
' retort, Cover the retort with ſand, and let the operation be rmed 
under a chimney that entirely carries up the fumes. The retort being now 
: OS very gentle fire, and Juted on with a mixture of lime and clay, 
 aiſe the fire cautiouſly, by degrees; the retort will firſt appear cloudy, 
| and a little liquor come into the receiver 3 keep up this degree till no more 
| Uu 2 liquor 
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liquor comes over; then increaſe the fire gradually and carefully, till an 
© untuous matter riſes into the neck of the retort, diſtils into the receiver, 
and coagulates in falling. Continue this degree of fire, and a white icy 
matter will concrete, and remain in the neck of the retort ; on both ſides 
of which place live coals at a diſtance, and approach them nearer by de. 
< grees, that the neck of the retort may become as hot as the belly; the 
© matter will thus be melted, and run down into the receiver. Continue 
© carefully with this degree of fire, and afterwards a little increaſe it, till no 
© more butter riſes, and all of it be melted down into the receiver, which is 
now to be removed with great care, to prevent any of the vapour coming 
© to the lungs. Immediately ſtop the receiver, and ſet it by; *pply another, 
fitted in the ſame manner for the purpoſe; lute it on, increaſe the fire, 
© and a yellow, red, blackiſh, variouſly —— maſs will ariſe; then increaſe 
© the fire to the utmoſt, at laſt raiſing a fire of ſuppreſſion, till the ſand al. 
© moſt grows hot; and leave it thus for two hours, Let all cool; take off 
© the receiver, wherein ſome quantity of running mercury will be found, and 
© an impure butter, from the ſulphureous fumes of the ſulphur of the 
< antimony. In the neck of the retort will alſo appear a matter of various 
© colours, conſiſting of the mercury, ſulphur, and butter, compounded to- 
© gether; and at the bottom of the retort, when 14 antimonial 
; wa in the beginning of the neck is a compact, hard, opake, highly 
ponderous maſs, which ſhines on the ſurface contiguous to the glaſs, but is 
© rough on the other: this being ground to powder is the true cinnabar of 
*-antimony, and a thing of value. Great patience and care are required in 
this proceſs z becauſe if the veſſels or luting crack, or the fumes any other 
way eſcape, and are received into the lungs, they are poiſonous, on ac- 
count of their cauſtic property. 


The ufs. 
From a knowledge of the nature of antimony, and mercury-ſublimate gained 


by the preceding proceſſes, we may eaſily underſtand the chemical rational 


of the preſent operation. Whilſt the fire acts upon the mercury-ſublimate, 
the agua regia contained therein unites with the mercurial, metallic, reguline 
E of the antimony, forſaking the mercury whereto it was firſt joined, and 
eaving it to run at the bottom, whilſt the regulus is ſublimed along with the 

ſalt, and becomes the volatile vitriol, or butter of the antimony, —— 
of pure regulus of antimony, and ſea- ſalt, united into a vitriol. When theſe 
are ſeparated and ſublimed, there remains in the retort a ſulphur of antimony 
deſerted by the regulus, and a pure mercury deſerted by the acid; whence 
theſe two, uniting with the heat, ſublime into cinnabar. This butter of anti- 
mony is a moſt immediate cauſtic, cauſing an eſchar the quickeſt of any thing 
known, and which generally ſeparates the ſame day it was formed. This butter 
eaſily melts in a moiſt air, then loſes its tranſparency, turns white, and prect 
* a white powder. The various colours in this proceſs ariſe from the 
ulphur of the antimony. The butter here produced melts with heat, and agan 

freezes with cold. If inſtead of antimony, the pure regulus of antimony, 
made according ta the two hundred and thirteenth proceſs, be uſed, - 
| e 
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the operation be performed in the ſame manner, a butter only, and a pure 
mercury will be Hos» becauſe there is now — — — all the 101 
being drank into the regulus, the mercury is recovered ſeparate and pure. 
Here we ſee an extraordinary property of — of ſalt, which adhering to 
the mercury- ſublimate, is able with a ſand- heat to ſublime the fixed lus 
of antimony. It likewiſe does the ſame to all metallie bodies, even gold it- 
ſelf. Sea- ſalt is a wonderful body, upon which the chemiſt can never ſuffi- 
ciently operate, and will always be rewarded for the pains he ſhall beſtow 


upon it. 
PROCESS CCXXIL 
Butter of antimony diſtilled into à liquid oil. 


6 B* E A K butter of antimony to pieces by means of ſome glaſs inſtru- 

ment; put it into a clean glaſs retort, with care to avoid its melting 
* by the air, left the vapour ſhould offend the operator; diſtil it with a 
gentle fire, gradually increaſed, into a pure dry glaſs receiver; continue 
* increafing the fire till all the butter is come over, uſing a mm one at laſt ; 
© it will be almoſt liquid, in form of the oil of antimony ; and, if diſtilled 
* thrice over, it becomes clearer, and, when well kept in a cloſe veſſel, re- 
mains in this ſtate. Wb hs 

The uſe, 


This is a very extraordinary event, and may ſerve to illuſtrate ſome ob- 
ſcure paſſages of Paracelſus. This excellent experiment diſcovers many par- 
ticulars concerning the volatilizing of metals, and converting them into a true 
kind of liquid oil ; the inſerutable power of ſea- ſalt for procuring of volati- 
lity to metals; and its wonderful property whilſt remaining united with anti- 
mony, as being then highly poiſonous, and yielding true arſenical fumes, yet 
when ſeparated from the antimony again becoming perfectly innocent. Hence 
we may ſuſpect ſomething of the properties of the alcaheſt. It renders all 
metals diſtillable by the retort, witheut altering their gravities; and again re- 

them almoſt without any alteration of their properties: this matter de- 
ſerves to be farther inquired into. The oil here affords a highly expeditious 
cuftic in chirurgery, when carefully uſed. This gue is eſteemed a 
ſecret. Whilſt performed, let the fumes be carefully avoided :'I knew them 
once prove mortal to a very excellent and eminent perſon ; therefore again, 
kt them be carefully avoided. 


PROCESS CCXXIV. 
The mercutius vitæ of antimony, and its regulus. 
; JNTO a glaſs of fair water let fall a grop of the rectiſied oil of antimony” 
* of the preceding proceſs ; the moment it falls it becomes white, turns, 


to powder, and ſinks to the bottom of the veſſel. Continue to drop in 
* 
© mote, 


333 


The Practice of CurnisTay. 
more, till a fourth part of the oil be uſed in reſpect to the water; it in- 
ſtantly ſinks to the bottom, in form of an exceeding white ponderous poy. 
der. Stir all with a glaſs rod, let them reft, a limpid acid liquor will flo: 
above, which is gently to be decanted; perfectly edulcorate the powder, 
© by waſhing it in ſeveral freſh waters, till it is entirely infipid z dry it with 
a gentle fire, and thus there will be obtained a white, inſipid, ponderous 
powder, called mercurius vite, | 
The uſe. 

Hence we ſec the acid of ſea- ſalt adheres to the regulus of antimony only 
whilſt it remains very ſtrong, but preſently quits it, and is attracted into the 
water, when diluted with a large proportion thereof. This powder, being 
given in the quantity of two or three grains, is violently emetic ; whence 

me, on account of its tragical effects, have called it mercurius mortis, If 
it be for a long time glaſs to a gentle fire, and kept conſtantly 
ſtirred, it loſes of its violence, mes leſs active, and is by many faid to be 
the ſecret of Riverius, This powder contains not the leaſt mercury, but is 4 
pure regulus of antimony. I took eleven ounces of mercurius vite, which ! 
Fad prepared my ſelf, and put it into a ſtrong large crucible in a blaſt- heat; 
the powder melted, as ſoon as the :crucible was thoroughly ignited ; then 
pouring it into a N whilſt it run thin, I had ten ounces of regulus, 
conſiſting of wonderful denſe ſhining needles, but ſomewhat greyiſh. 


PROCESS CCXXIV. 
The philoſophical ſpirit of vitriol. 


„iL ERG limpid add liquor of the preceding proceſs, inſpiſlate i 
Fh and the phologhie ſprite? vivo! 5 obeined, * 
| — 


mi Be 
ſtill retains its nature 
butter and oil of antimony 
but 

as 


as containing 
falt again. I cannot but admire, and be pleaſed with ſea-falt in chemiſtry; 


ty 

uor coming over extremely pure. Therefore the water thus inſtantly 
on ont the ones the: eee 
thereon, ſo as to leave not the leaſt antimony in the ſpirit, which being be- 
fore mixed with the regulus, roſe in the form of butter by the retort. I agan 
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my manifeſt acidity to the taſte; and continued with this degree of heat, till 


nothing more would come over. I urged the remainder with a ſomewhat 
ſtronger fire, till a tartiſh liquor aſcended. I kept apart all that could be 
thus raiſed, under the title of the acid phlegm of the philoſophical ſpirit of 
vitriol, which is of good ſervice where gentle acids are required. I diſtilled 
the remaining liquor in a glaſs-body, and found it a highly acid, ſomewhat 

ing, but exceeding limpid and fat ſpirit of ſea- ſalt: and thus I learnt 
the won afl nature of this Lil, how eaſily it would unite, and how eafily 


ſeparate, 
PROCESS CCXXV. 


Helmont': flowers of antimony. 


{FAKE a pound of antimony, diſſolved in agua regia according to the 

two hundred and eighth proceſs z put it into a low glaſs with a wide 
mouth; ſet it for a conſiderable time over a gentle fire; tir it conſtantly 
with a glaſs rod, till the matter becomes entirely dry; grind it in a glaſs- 
© mortar with a glaſs peſtle to fine powder; add an equal weight of dry 
* fal-ammoniac in proportion to the calx of the antimony 3 grind them to- 
© gether, the longer the better, that they may be th y mixed; put 
the matter into a low glaſs- bod !! 8 
© and clean alembic-head; lute the j with a mixture of linſeed-meak 
and water; fet the body in a furnace with its pipe a little ſtooping, 
* that the water which riſes in the ſublimation may eaſily fall into the re- 
© ceiver applied z raiſe the ſand up to the rim of the alembic ; then make a 
gentle fire, and increaſe it by degrees. There firſt comes over a limpid 
* and water, which is all nfs to riſe by increaſing the fire a — the fire 
* being raiſed again, a whitiſh matter begins to a „ at which time the 
, e to be — ſo ſtrong, that the — 5 45 e the heat of the 


4 Re in which almoſt all the known kinds of colours will appear. This 


being continued eight hours affords a beautiful fight, as if the head was- 
painted of various colours. Let all cool gently ; take out the body, and 
* wipe both that and the head clean from any external duſt or foulneſs ; take- 
* off the head, but beware of the firſt fume. Nearly the whole antimony” 


ill appear raiſed with the fal-ammoniac into a variegated matter; take it 


* out quick, and put it into a hot dry glaſs, under the title of Helmond 
* faline flowers of antimony. They are violently emetic, even in the ſmalleſt: 
* doſe. There remains ing at the bottom, which may be ſublimed 
* with more ſakammoniac. 2. Put theſe flowers into water, the water will 
* turn milky; mix them-well then let them reſt ; a ſaline ammoniacal 
© liquor will float above, which is to be decanted ; waſh the flowers till they 
become perfectly inſipid ; dry them by a gentle ſire, and there will be ob- 
tained a ſubtile, red, highly emetic and _— powder, called Helmont's 
* dulcified emetic flowers of antimony. The ſeveral waters being inſpiſſated 
* reſtore the ſal-ammoniac, fit for the ſame uſe, | 8 


4 The 
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Here we have an example of the method wherein Paracelſus imagined, 
that a chemical death and reſurrection opened the bodies of metals, for exert. 
ing their power upon the human body. Thus what is fixed becomes volatile, 
and all kinds of pigments are made. Here the black powder of the antimony 
is the crow's head, the white calx thereof the ſwan's neck, and all the beau- 
tiful colours taken together are the peacock's tail ; and every one of them is 


PROCESS CCXXVI. 50 
Helmont's fixed diaphoretic flowers of antimony. 


c AKE one of the dulcified flowers of the preceding proceſs, and 
| T three Nod ger pure dry nitre ; grind them thoroughly for ſome time 
in a glaſs-mortar ; throw a little of this heated mixture into a clean cru- 
© cible, kept ignited in the fire; it will thus flame, though weakly. After 
© the flaſh ceaſes throw in more; and thus continue till all the matter is de- 
< flagrated, Let all cool; a white yellowiſh ſubſtance will be found in the 
© crucible ; take it out carefully, grind it, waſh it with water, dry it, it will 
thus become a fine white powder; put it into a china veſſel, burn alcohol 
upon it, and keep ſtirring the powder with a tobacco-pipe, ſo long as the 
© alcohol flames; and this ceafing, the powder is Helmont's diaphoretic; thirty- 
fix grains whereof are ſaid to cure all intermitting and continued fevers by 


* ſweat. 
N The uſe. 

Here again we have an example of fixing a volatile matter for chemical 
uſes. This diaphoretic is highly exalted by.its author. I have often made 
and uſed it, but could never find it had ſuch excellent virtues as he relates of 
it in his Aurora Medicine, written in Dutch ; whence I believe he was alſo 
ſomewhat too profuſe in praiſing his other remedies. 


PROCESS CCXXVIL 
Helmont's purging diaceltateſſon, from the fixed flowers of antimony, 


©1. FAK E eighteen grains of the fixed diaphoretic antimony of the 
T | = ſixteen grains of — roſin of ſcammony, and 

* ſeven grains of cream of tartar; make them into a fine powder. 2. 
take nine grains of fixed diaphoretic antimony, nine grains of roſin of ſcam- 
* mony, three grains of cream of tartar ; make them into a fine powder. 
This is the deſcription of Helmonbs purging powder, called diaceltateſſon by 
* Paracelſus, The former is the largeſt doſe for a grown perſon, and the 
latter the leaſt. They are to be taken without any acid: if they operate 
too violently, the operation may be ſtopped by taking any acid. _ 

_ © pow 
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der being given in intermittents, ſo as to finiſh its operation immediately 
— the fit, is ſaid by its author conſtantly to cure quartans, before the 
fourth doſe, and all intermittent and continued fevers . 


The uſe. 
We have here another example of a chemical fecret, of which Helmont 
fays that it radically cures the gout and fevers ; that it heals ulcers of the 
larynx, eſophagus, and bladder; that it purges the body, when im 
bak and not otherwiſe. He adds, in the Latin edition Tt, that the d 
ht grains; whence it appears, that the Dutch account is different from 
i Lam 1 that this great man carried the power of his 


— ſubtle 5 — what is warranted by experience. 
— o — — 


theſe powders with my own hand, and given them ; 
but never obſerve any ſuperlative, tho? always good effects. 

And here I finiſh the ſet of proceſſes propoſed. I have kept to the d 
of exhibiting thoſe which were ſufficient for underſtanding the reſt : I will 
now add an Appendix concerning certain 2 in Phyſics and Medicine 


2 — may be underſtood the — proceſſes, by a 
APPENDIX-. 8 


Chemical Solution. 
OLUTION is performed with water; by diluti 
diſtilling, mixing, fermenting, 41 


trefyi „an 
2, "With oil; by diluting, —.— boiling, N. been 
but not by fermenting, or 


| 15 *“ fire ; by ciining, roale roaſting, burning, melting, ſubliming, mix- 


ting, and prom other o — 


With the affſtance of e air; by fermenting, putrefying, agitating, 
ac and adding other parts _ of Uſiolving: * 


ith ff ted f ts diſt mix- 
EO dag eig ann 2 uting, infuſing, boiling, diftilling, 


6. With alcaline ſalts; by calcining, torrefying, burning, melting, mix- 
ing, and ſepara ACCO 7 of a dry fire employed. 
NIE ts; by ſubliming in the dry way ; and by di- 
ligeſting, and Fallung in the moiſt one. 


fixed alcaline ſalts, aſſiſted and moved by water and fre; by di- 


— diluting, W and mixing. 

Vith a acid thoſe of alum, ſulphur, and vitriol, either 
gage) in «lu forms or in their calxes, by diluting, boiling, diſtilling, 
ſting ; or in a dry form, by calcining, roaſting, burning, or 7 


* See Helm. Aurora Medicin, Ne e. pag. 287, «00; 255. n 775+ 776- 
Yor, II. ; X x ” With 
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* 10. With volatile acid falts; by diluting, digeſting, diſtilling, and inſins: 


ws. i With compound ſalts and ſoaps z by calcining, ſubliming, diſtilling, 


| _ digeſting, either in a dry or liquid form. 
2. With metals, by fuſion and amalgamation. 


C)bemical Coagulation. 
AGULATION i > performed with water; by ee cryſtal. 


Hing, and precip 1 in the mercurius vitæ. 
2. With dil, which by by the ore of fire unites to itſelf ſulphur, ſalts, and 


metal 
3. With alcohol; upon the volatile ſpirit of fal-ammoniac, che white of 
eggs, the ſerum of the blood, and oil of vitriol. 
4. With Alea and acid; growing ſolid together ; as particularly in th 
rartar of vitriol. 
With fixed alcali; as i title 
4 Z With acid falts ; as in milk, ſerum, and white of eggs. 


Chemical e porta 


HIS action is a manifeſt ſeparation of a body diſſolved, and 2 
| to depart from its ſolvent upon the mixture of ſome new 
The operation is of great uſe, and deſerves to be carefully — — 
and has been frequent] — in the proceſſes. 
. It is performed. V water poured. to oils diſſolved in alcohol, where 


_ Kn 
ith water poured to folid reſinous bodies | in alcohol, where alſo the 
185 turns milky. 


3. With water in the diſtillation of vily ſpirits, if at the end any water rm 
"after the gt We off. Oy ; 
4. Wi y acids; us filver and mercury are precipitated out o 
Hit of tre by ſin of fl Py” 

A With metals by metals and other bodies; Thus, for example, dilute 
an dunce of filyer, diflolved 3 in ſpinit of nitre, with twelve times the quanti 
A, rain- water; put poliſhed plates of copper into the liquor, the filyer 

be, preſently . and the copper diſſolyed. Put this ſolution of 
udn de Sv „and add to it poliſhed plates of iron ; the copper 

reſentiy be precipitated, and the iron appears caſed over with copper 

1 Lab falls to the bottom, and the iron ves. Pour the N. 1 
n into a freſh glaſs, and drop into it oll of tartar per deliquium; the 
ſolved iron. N falls to ** bottom, the unites with the acid, 
and regenerates trite nitre, after ſo many changes. And thus the foul travels 
from one body into another almoſt unaltered; tho? it is more attracted 
ane than by another, till at length it refts in chat which in this reſpect is the 
2 is only thence expelled, an when oil of vitriol is poured up" 
nitre And upon theſe two principles 1 


. 1 91 — * 4 
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prada, which is the true, and often abſtruſe cauſe of numberleſs operations, 
th in art and nature, Take a grain of white or red mercury-precipitate, 
rub it upon the ſurface of a poliſhed and heated copper-plate, which will 
thus immediately ſhine like filver ; for the copper attracts the acid of the 
nitre from the calx of mercury, and thus preſently makes an amalgam upon 
the ſurface of the copper, and then ires a filver colour. 
6. Alcalies often precipitate things diffolyed by acids. This happens fre- 
tly, but not always, nor in perfection. Alcali precipitates copper diſ- 
ved by an acid; but the copper is afterwards diffoived by a ſalt made of 
the two. 
7. Acids generally precipitate things diſſolved by alcalies; but in this caſe 
alſo there are ſome exceptions. bak | : 
8. Sharp ſalts without being changed, and lying perfectly concealed, have 
ſtrange and unexpected effects, by means of precipitation. If an ounce of 
luna cornea, which is perfectly ſcentleſs, inſipid, and inactive, and affords no 
fign of acrimony in the fire, be ground or united, by a ſtrong heat, in a glaſs- 
retort, with half an ounce of inodorous and perfectly inſipid regulus of anti- 
mony, there inſtantly ariſes an exceeding ſtrong poiſon, or an extremely cor- 
roſive butter of antimony, the exhalation whereof proves mortal. Whence 
we ſee how dangerous the art of mixing is, and what caution ſhould be uſed 
in the compounding of bodies. ä 
Chemical Efferveſcence. 
A SUDDEN agitation ariſing upon the bare mixture of two bodies, 


which lay at reſt aſunder, is called efferveſcence, This ariſes va- 
= ways ; we ſhall here mention a few, which may ſerve to illuſtrate the 


2. The principal bodies in which efferveſcence happens, are, (1.) Native 
vegetable acids, as moſt juices of trees, ſhrubs, and plants that run in the 
ſpring ; moſt juices of unripe ſummer-fruits particular juices remaining acid 
when ripe, as of citrons, lemmons, tamarinds, ſorrel, wood-forrel, 
and ; fermented acid vegetables, the meals when they turn ſour, Rbe- 
mb and Moſelle wine and tartar z; vegetables twice fermented, native and 
diſtilled vinegars ; the acids of animals from tartiſh or acid vegetable aliment, 
3 in the chyle, ſour milk, whey, butter-milk, and the whey thereof; the 
native acids of foſſils, as the acid of ſulphut, alum, or vitriol; or theſe acids 
5 they Ye concealed in ſulphur or vitriol · ſtones, or as thence extracted by a 
— re, or a ſtronger acid, às in the ſpirit of nitre, ſalt, alum, vitriol, 

Phur. | 

3. True fixed alcalies made of any vegetable matter by burning; the more 
volatile alcalies, whether ſpontaneous, as in garlie, onions, 1 ow muſ- 

ubjects, or 


tard, c. produced by putrefaction from animal or vegetable 
procured from the ſame by diſtillation and 2 Jt. | 
4. Certain bodies improperly called alcalies, only on account of agreeing 


ticrewith in fermenting with acids; theſe are almoſt all the boles, bones, 


X x 2 | chalk, 
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particular along with the reſt; tho” here alſo it is limited. The beſt ſpirit of 


of nitre, and a very rich oil concur, and not an alcali and acid. Mr. Hon. 


I See Philoſ.. Tranſact. 
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chalk, clays, coral, crabs- eyes, earths, horns, hoofs, nails, pearl, ſhells, 
ſtones, and t * | x 

5. The ſeven metals. 
wt The ſemimetals, antimony, biſmuth, lapis calaminaris, lapis bematites, 

„Oc. | | | 

7. Hence we have four general rules, viz. (1.) The bodies of the firſt 
claſs almoſt conſtantly make an efferveſcence with thoſe of the ſecond and 
third, either ſooner or later, more or leſs, or as they are weak or ſtrong, 
The efferveſcence continues till the point of ſaturation is gained, then ceaſes, 
and the acrimony, after a full ſaturation, is generally ſoftened. (2.) The 
bodies of the firſt claſs make an efferveſcence with thoſe of the fourth, tho 
only ſame with others, and not univerſally, ſome ſtronger and ſome weaker; 
and at the end of the ſaturation vitriols are uſual uced. (3.) The bo- 
dies of the firſt claſs act in the ſame manner with thoſe of the fifth. (4.) The 
bodies of the ſecond, third, fourth, and fifth claſſes, being mixed together, 
are ſcarce found to make any efferveſcence. Hence acids have this effect in 


vinegar poured upon oil of tartar per deliquium makes no efferveſcence at firſt, 
but does afterwards, and weakens the alcah. 
8. Pure volatile alkali, well freed from its oil, makes an efferveſcence with 
diſtilled vinegar : but much more cold than heat here ariſes ; whereas 
other efferveſcences uſually produce various degrees of heat, up to that even 
of actual flame. This extraordinary experiment ſhews, that apparent motion 
may be increaſed, and attended with cold ®. Other efferveſcencies are al- 
moſt ever attended with heat +. Lt | | 
There are ſome moiſt and cold bodies which uce fire upon the 
inſtant of mixture. Put a drachm of recent diſtilled oil of cloves into 2 
dry and hot urinal, ſet it under a chimney, and pour to it all at once two 
drachms of Glauber's ſtrong ſpirit of nitre, upon the contact there inſtantly 
ariſes a terrible efferveſcence, with thick fumes, poſſeſſing the whole 
cavity of the glaſs, a true and' very red flame appearing in the middle: 
and, when the efferveſcence is over, an extremely light and ſpongy mat- | 
ter is found left behind l. In this caſe a very powerful acid, eſpecially that 


berg has explained the other efferveſcencies, ſome of them. burning, and 
ſome almoſt burning r. | 

10. There alfo ariſes a ſpontaneous efferveſcence betwixt two hard and 
cold bodies, viz. Tron and phur ground together, and brought with water 
mto a paſte, which will take fire, and even flame. 


®' See the chapter of Fire, and Philoſ. Tranſa&. Lowrh. Abridgm. Vol. III. p. 354 356 
+ See the chapt. of Fire, Þ- 305370 
Lewth. Abridgm. Vol. III. 353—365; and Hoffman, Dill 
Phyſ. Chym. p. 38——45, and 126, | 
2} See Memoir. de PAcad. Roy. ann. 1701. p. 84, 95. & ann. 1708, p. 2. 
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A ſhort recapitulation of the doctrine of Acid and Alcali 


ALCALI is either a fixed or volatile ſalt. It is known, (1.) from its: 
origin, by the means of fire, putrefaction, or mixture. (2.) From its 
matter, whether vegetable, animal, or foſſil. (3) By its effect, or making effer- 
veſcence with acid, precipitating, uniting with oil, eſpecially a ſolution of 
ſulphur; by changing the colour of the ſun-flower, roſes, or violets to 
whereas theſe change red with acids; by its taſte, and by the burn- 

ing pain it gives. 5 | | 

ACID 1s a fixed, or volatile ſalt, and known (1.) from its origin, whether 
rative, by fermentation, or by fire. (2.) From its matter, whether vegetable 
or — 2 * its effect, or efferveſcence with dee earthy bo- 
dies, ſhells, co . by precipitating, turning neutral with alcaline 
terreſtrial bodies; by AP eſpecally — part of metals; 
changing the colour of ſun- flower, roſes, and violets to red; by its taſte: 
and odour, and the gnawing, darting pain it occaſions. 

This doctrine can ſcarce deceive much, but ſhould not be raſhly extended. 
It is erroneous to infer the exiſtence of alcali or acid by any one phyſical 
character, which is common to other things, and even to thoſe where an 
alcali is preſent. For example; it is a falſe concluſion, that becauſe alcali 
makes an efferveſcence with ſpirit of nitre, but filver makes an efferveſcence 
vith nitre, therefore alcali and filver are the ſame thing. And yet we 
every where find great men committing this childiſh error; ſo that they give 
every thing the name of an alcali, which makes an efferveſcence with any 
acid. This is a groſs abſurdity. Gold makes an efferveſcence with the acid 
ſpirit called aqua regia ; therefore, they ſay, gold is an alcali : but it makes no 
efferveſcence with the acid ſpirit of nitre, and therefore it is no alcali, But 
theſe errors are infinite. It is a ſtrange empty notion, to introduce acid and 
alcali for explaining the nature of all things; and yet we have ſeen the time 
when this doctrine has been triumphant, and thought the glory of the age; 
Let Mr, Boyle and Doctor Bobn be conſulted upon this ſubject. | 5 


The production, deftrudtim, and change- of Taſtes and Odours. 
WE have ſeen theſe changes from our firſt proceſs to the laſt ; and there 


is ſcarce any one wherein ſomething of this has not appeared. See 
Mr. Boyle in his treatiſe of the production of ſenſible qualities. Rauer 


De production, dhſtruction, and change of Colours. 


7. A Ntimony, of itſelf, is black when ground; of a greeniſh yellow 
A when kind with aqua regia ;; white, red, don meal and: 
black, when ſublimed with ſal- ammoniac; of an uniform red, when freed 
from its ſalt with water, but white when fixed with thrice its weight of nitre. 
Thus we have almoſt all colours in one ſolid body. Quickſilver diſſolved 
x- 2 and diſtilled in a glaſs retort, affords in di t parts of the: 
nt colours. 2. To 
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2. To produce a black colour, by pouring a pellucid liquor into a clean 
glaſs. This is done by rinſing a clean hot glaſs in a ſtrong ſolution of the 
vitriol of iron, then pouring therein a warm infuſion of bruiſed white galls in 
fair water, made ſo weak, as ſcarce to afford any colour. Thus a black 
mixture is inſtantly made. Iuſtead of galls may be uſed red roſes, pome- 

bark, tea · leaves, ſage, or oak-leaves, for the ſame es. 

3. By the addition of a little white powder to turn a pellucid liquor black. 
Put a hot weak pellucid infuſion of galls into a glaſs,” throw into it a grain of 
the vitriol of iron calcined to whiteneſs, and heated. This, where it falls, 
makes a black cloud, that, in a pleafing manner, diffuſes itſelf thro? the tran. 
parent liquor, and gradually turns it black all around. 

4. The fame is done by the addition of a little yellow powder, by uſing 
as much vitriol calcined to a yellow colour, or elſe the yellow ens veneris. 

5. The like may be done with a little red powder, by uſing the colcothay 
of vitriol calcined to redneſs, or the red ens veneris. 

6. To do the ſame by the addition of a pellucid drop: let fall a drop of 
the aqueous ſolution of the vitriol of iron into the hot ſolution of galls. 

7. To do the fame with a drop of gold-coloured liquor; uſe the golden 
tincture made with the red calx of the vitriol of iron, with the dulcified fpirit 
of ſalt. In all theſe experiments, whilſt the liquor changes from limpid to 
deep: black, there ariſes almoſt innumerable ſhades, or intermediate colours, 
which at length all terminate in black. © | | 

8. The black colour, produced in all the fix preceding caſes, may be 
brought back to pellucid again, by pouring the black liquors hot into a glaſs 


9. To make theſe tranſparent liquors black again, pour as much hot oil of 
tartar per deliquium thereto, as may ſaturate the acid which had attracted the 


metallic matter: this happens with an efferveſcence, which in the mean time 


reduces, deſtroys, and regenerates viciſſitudes of colours. This is beſt per- 
ceived by letting the liquor fall in at ſeveral times, but quick. 
10. Again; if a ſufficient quantity of acid be added to the black liquor 
thus regenerated, ſo as to aboliſh. the alcali, the whole becomes pellucid 
in: and thus the blackneſs may be reciprocally deſtroyed and regenerated. 
the incredible power of a metal to produce blackneſs; and 
how little matter is required to the production of colours. And hence, by a 
ng may be obſerved numerous intermediate colours betwixt limpid 
11. To generate a colour by pouring. a limpid liquor into clean glass. 
Take a ſtrong ſolution of elle fark NC pin of nitre, dilute it with 
_ into a hot glaſs rinſed with ſtrong ſpirit of ſea - ſalt. A ver) 
dilute ſolution of ſilver made in ſpirit of nitre, poured into a like glabs, 
and the oil of antimony poured into a glaſs rinſed in hot water, does the 
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12. To produce an orange: colour, by pouring a pellucid liquor into a clean 
glaſs. — os water upon new-made crocus metallorum, and put it into a 
clean glaſs rinſed _ an _ a 3 1 

13. To make a gold- colour by pouring a limpid liquor to a grey po : 
Pour hot alcohol to ſulphur melted with fixed alcali, then ground and made 
hot 


14. To change the preceding gold-coloured liquor into a milky one, by 
ing it into a clean glaſs. This is done by putting the preceding tincture 
into a glaſs rinſed with oil of vitriol. 
15. To turn an almoſt limpid liquor blue. Pour ſpirit of fal-ammoniac to 
a ſolution of verdigreaſe in vinegar, and dilute it with water till it be almoſt 
lmpid. 
16 To turn a blue liquor pellucid : Add acid to the preceding mixture, 
till the acid predominates. 4 
17, To turn a very green liquor of a beautiful violet-colour. To a high 
green ſolution of copper in vinegar, drop ſpirit of fal-ammoniac, till the alcali 
tes. 
18. To turn a blue into a beautiful green. To a rich ſolution of copper 
in ſpirit of ſal· ammoniac, add vinegar, or any other acid, till the acid pre- 


19. To produce numerous blues, and greens betwixt a deep blue and a 

deep green. Put a ſtrong and hot ſolution of copper in fal-ammoniac, into a 

clean cylindrical glaſs ; add thereto, ſlowly, ſpirit of nitre by a drop at a time; 

and a different colour between the two degrees aſſigned will appear upon FER. 

the addition of each drop. 
20. But for this ſubject of colours, Mr. Boyle has beautifully proſecuted 

it by experiments in his book of Colours. It is enough for me to have pro- 

duced a few examples: and here I conclude the whole, and wiſh it may 

redound to the ſervice of mankind. 
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APPENDIX. 


Advertiſement. 


THE author having chiefly confined his ſett of proceſſes to the ſervice 


of medicine; fludents are hence too apt to imagine themſelves poſſeſs d 
Y the elements of chemiſtry at large. In order to ſet 4 6u oh 
right, and at the ſame time do juſtice to the art, it has been thought 
proper to add the two following eſſays, by "way of appendix, to ſhew 
the general nature, or great extent of c ifey. 
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EN 4 
An ESSAY, for the farther Advancement of 


CHEMISTRY. | 


INTRODUCTION, 


1. Conſideration of chemiſtry, in its proper extent und neceſſary rela- Chemifry nor 


ſtructures, or 
or by accident, in this globe of ours; with a view to ſearch into their ſecret 
relations, ſo as to find out ſome new properties or uſes thereof, and thence 
increaſe our knowledge of theſe bodies, or render them, one way or other, 
more ſerviceable in life | 

- 3. If this deſcription be juſt, it will follow, that whoever would under- 
ſtand the import and bufineſs of chemiſtry, muſt view and conſider it in a 


tte of action and manual operation; or, as it practically contributes to en- 


e the underſtanding, ſupply the neceſſities, and afford the conveniences 
of life : which is the light wherein the Lord Verulam, and Mr. Boyle have 
placed it, | | 


4. Io give a fair and full repreſentation of chemiſtry, in ſo extenſive a 


view, muſt be the work of ages: and before any fp can be taken in it to 
atisfation, the ſubjeR requires a diviſion into ſeveral branches; each whereof 


tions, may perhaps ſhew it to be of that uſe in life, as to delerye wt cife- 


wy 
2. Chemiſtry may be conceived as the buſineſs of changing the internal General de- 
Enfible qualities, of all the bodies produced by nature, by art. 


moſt uſeful diviſion ſeems aptly to fall under the comprehenſive Au g:nera/ 


being gone over a-part, may give ſome notion of the whole. 
beads 


Ver. Ii 1 7 SECT, 
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Phil /ophical 
chemiſtry ex- 
plained. 


Of Philo/ophical CnzuIs TRL. 
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/ Philoſophical CH EMI TAI. 


Hiloſophical chemiſtry is that particular part, which, contented with 
things entertaining, ſatisfactory, and inſtructive to the mind, does 
not directly and ſollicitouſſy endeavour after. ſuch as are immediately uſefal, 


I, 


or advantageous. 


back again 3 ſo as to draw / concluſions, explain phænomena, ſtat᷑t problems, 


And divided. 


2. in 
way in- 


winſton. 


- 
230 . 
ET 


T5 the imita- 


tion vf nats> many caſes, to diſcover their conſtituent parts, or ingredients; philoſophical 


ral and arti- 


rial bodies. 
making of cinnabar, vitriol, Sc. where the refolution has been found 


Fhe produtti- 
on of new 
artificial bo- 
dies. 


2. In this view, philoſophical chemiſtry will conſiſt of three parts, viz. 
invention, rationale, and experiment: hence it might be defin'd, the par- 
ticular exerciſe of the inventive and rational faculties of the mind upon 
chemical. ſubjects, operations, and effects, leading up to. experiments and 


and attempt their ſolution, in this circle ſucceſſively. 

3. Philoſophical chemiſtry, therefore, is the ſource. and ſoul of the whole 
art; as by inventing, reaſoning, comparing, and adjuſting of things, direct 
ing experiments, and concluding from the reſult, jt forms new do&rines, 
2 makes new diſcoveries, for itſelf, and all the other branches, to improve 
and apply. ; 12811 5 I 

4. 15 hs way of invention, this part of chemiſtry is more particularly ap- 
-plicable ; (1.) Fo the imitation of natural and artificial things. (2.) To 
the production of new artificial bodies. (3.) To the ftarting [Ol arts and 
trades.” And, (4. To the ſupplying of deſiderata, or defects in the old 


Ones. | . | 4. 2 } ff 02. | f IT _ 
5. (1.) Since natural bodies may be ſo reſolved, or taken to pieces, 4s, in 
chemiſtry; hence forms rules for imitating various productions of m- 


ture: Which, in ſome. particulars, is dane to great exactneſs; as in the 


eafy.,z in others leſs exactly, where, by the common methods, the reſolution 
has hit proved more difficult; as in the buſineſs of artificial gems and 
metals. (2.) The like alſo is to be underſtood of artificial bodies, made in 
one country, and imitated in another; whence the imitation of fangs. 
in England, the imitation. of porcellane, the Zapan-varniſh, various refine: 


ments of foreign , ſugar, Sc. in Europe; all Which, where not caſual 
eg 8 | | 


are of extraction: and the proper enquities into things of thus 


kind, fall under the inventive part of philoſophical chemiſtry, ele 
6. (3-), New artificial bodies are chemically: producible 40 orig ine, either kid 
in the way of ſeparation or combination. In the way of ſeparation, che. he: 
miſtry has . invented and ced fermented potable liquors,, inflam lun 
ſpirits, {alts,, ſugar, pot-aſh, thoſe vulgarly calfd chemical preparations, # 


oils, extracts, ſpirits, Sc, various. pigments, and all the pure and unmi 
metals: and in the way of combination, it has ned K glaſs, vitro 
- gun-powder,, all the mie d or artificial metals, . 


+& 3 be 
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57. (4.) Arts and trades are the genuine fruits or conſequences of the pre- De farting 
by diſcoveries: in which view mventive chemiſtry is the purveyor to all of re arts 
the other branches; and has thus ſtruck out a very large number of hints, ——— 
which are frequently form'd into trades, Thus the invention of aqua fortis, 

for example, has given riſe to the ſcarlet-dye, the buſineſs of etching, the 

art of refining, &c, | n N 

8. (5.) And as inventive chemiſtry thus ſtrikes out new arts and trades, tis 4 ſipp hir: 
no leſs capable of diſcovering means to promote them. or ſupply the defects i dgſidera- 
which may appear in their firſt eſtabliſhment, or retard their farther advance- -ith 
ment, Inftances of this kind are every where to be met with; particularly in 
the arts of ſugar-baking, ſoap-boiling, brewing, diſtilling, &c. wherein many 
ſorter and better methods of working have hence been ſeverally diſcover d. 

9. In the way of rationale, philoſophical chemiſtry is particularly applica- A plicabii 1 
ble; (1.) To the accounting for natural and artificial phænomena, and 3 
effects. (2.) To the Explanation of the general and particular properties, . 
or forms and qualities, of bodies. (3.) To the diſcovery of the chemiſtry 
of nature. (4.) To the conſideration of natural and artificial tranſmutations. 

And (5.) To the giving a rational theory of medical matters. 

10. (1.) Philoſophical chemiſtry accounts for many natural and artificial 7* ing 
phznomena 'and effecds; as it is often in the power of this art to imitate the — 
me: and thence, reaſoning by juſt analogy, it may be allo wd to give fair phenomena. 

and ſatisfactory ſolutions. After this manner it endeavours to account for 

lightning and thunder, with their ſurprizing effects; the aurora borealis, 

earth-quakes, vulcano's, &c. And in the ſame way it ſolves the phenomena 

of gun-powder, the phoſphori, and various other unexpected productions of 

chemiſtry itſelf. ; "PR & 3 
11, (2.) As this part of philoſophical chemiſtry is uſed to explain the Giving ', 

and particular properties, or forms and qualities of bodies, it con- Hit of 

ders heat, cold, light, moiſture, dryneſs, volatility and fixed neſs, fluidity qualities. 

and firmneſs, continuity and contiguity, colours, taſtes, odours, congelation 

and conglaciation, efferveſcences, fermentations, putrefaction, ſolution, pre- 

cipitation, and the various operations of chemiſtry, &c. fo as to ſhew how 

they are produced, affected, altered; or changed in bodies; and thence 

draw out their general and particular hiſtories. e 

12. (3.) Philoſophical chemiſtry finds many reaſons for allowing a chemi- Dienen 

cal agency in the production of natural bodies, and in their manner of acting 55 * 

upon one another; whence they bring about a kind of true chemical effects. 

And upon this foundation, the original compoſition” and ſtructure of natural 

bodies is rationally accounted for; with the operations and effects of rhe 

elements upon each other. Thus water and air may be chemically con- 

lidered as two grand menſtruums of nature, which by means of the ſun's 

heat, and the ſubterraneous warmth, are continually at work upon all fub- 

lunary bodies, in order to bring forward various changes, regenerations and 

tranſmutations, Se. whence 8 origin and 2 meteors, the 

generation of hail, ſnow, rain, metals, minerals, Sc. And thus all nature's 

Moceſſes of vegetation, animalization and mineralization may be conſidered: 
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Of Philoſophical Cu s us; xv. 
ng of 13. (4.) The buſineſs of natural and artificial tranſmutations falls the more 
particularly under the rationale of chemiſtry, as little elſe beſides confidera. 
tion and reaſoning is required to underftand and apply it. Theſe tranſmuta- 
Moss. tions may be entirely natural, or entirely artificial; or partly natural and 
| partly artificial. Under the entirely natural, come ſuch as thoſe produced by 
| Durrer dor: loog ſtanding or digeſting in the air, water or any natural fluid; 
; whence animal ſubſtances are converted into vegetables, wood into tone, 
I metals into one another, bodies into air, water, fire, &c, and theſe are again. 

14. The tranſmutations effected by the joint concurrence of nature and: 
art, are ſuch as thoſe made by. fermeptation z.. where. art puts the ſubjects to- 
gether, and rightly diſpoſes them; but nature performs the buſineſs : fo in 
the making of paper, art ſtamps the rags ;. but nature half putrefies the mat-. 
ter, and thus contributes to change it. 

18. The tranſmutations purely artificial are ſuch as thoſe made by triture, 
mixture, long digeſtion, and other chemical operations; as in extracting the 
mercuries of metals, and ſeveral other inſtances of the ſublimer metallurgy, 

16, Whether theſe artificial tranſmutations be real or-only. apparent, is not 
ſo much the queſtion 3 thaſe who will not allow them for tranſmutations, may 
call them alterations or changes of one form into another: and perhaps they 
may be no more at the bottom: for. if the changed body be not always arti- 

- ficuaally reducible to its priſtine tate again, (which, is ſuppoſed the criterion. 
of an artificial tranſmutation) this may be owing not to any impoſlibility in 

3 the thing ; but to the want of a ſuitable method for doing it. 
Had ſettling 17. (5.) A juſt theory of _ medical matters will naturally flow from 
| IT the e eee rom a particula: application of the rationale 
* ol philoſophical chemiſtry. to the human body ;. with a view to obſerve its 
Ft natural ftate, its diſorders, and the effects of remedies. Thus in particular 
it helps to clear up the diſputes about animal digeſtion, chylification, ſan- 
guification, nutrition, Sc. and may ſhew how the blood and humours are 
altered by heat, cold, motion, attrition, &c. whence the origin, nature, 
duration and phenomeya of. diſtempers, and. their manner of cure, might be. 


rationally deduced. 
Applicable, 18368. In the way. of 1 nt, 1 ophkical chemiſtry 18 uniyerſally ap- 
* — plicable, and often abjolutely wa nap the farther: examination, ill 

He ofeblifs tion and confirmation of the preceding or the whole theory of the art ; 
. cannot ſubſiſt without it. For tho? ſome kind of theory might be for- 
ters. 


ai. med of philoſophical matters independant of experiments; yet ſuch theories 
have, ce been found harren, unſound or. ſo as in no reſpect to 
Bringing i- 19. It is the peculiar. province of this part of philoſophical chemiſtry, to 
_— to bring new 3 een to the * ax diſcover their wt 
* ir inſufhciency. ; and. when found juſt and ſolid, to confirm or ſtamp 
them with a character that makes them uniyerſally current, and fit to be em- 

ploy'd-for farther uſes. . | | 
The advan 20. Thus, when apy hint is ſtarted for a new trade, or chemical method 
— invented for the imptovement of an old one; before the leaſt n 


* 
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made to apply it in buſineſs, the proper eſſay or experiment muſt be perfor. 


med; which proving ſucceſsful, upon repeated examination, with due va- 


mation of circumſtances, may now encourage the application, or advance-' 
ment of this diſcovery into an art. 


21. And thus philoſophicat chemiſtry works in miniature, to try the 4 fading 
— and find out the ility of things3 an example or model of which thepraticabi-* 

ſerved, and particularly retained, in the b of aſſaying z which #2 9 Things. 

— _ determines the yield of an ore, and ſometimes. the bel way of 
_—_ t in large, by previous experiments made in miniature; 

ling 2——_ itſelf to work in ſmall, or in the way of trial, en · 
ay or ſpecimen, philoſophical chemiſtry has the opportunity of Folly ez e 
commanding its ſubject 3 which it chuſes of a CANES for the —_—_ 
ſenſes to view, and examine on alt ſides; and the phænomena, 
and relations, without being oppreſs'd with too unwieldy a bulk, or mtr 
the mind diſtracted with * many conſiderations, which might attend a 
large work, and retard its ad vancement to à ſtated perfection. 

23. But when thus the experimental part of philoſophical chemi 
perfected any diſcovery, in ſmall, with — 5 to arts or trades,, 
nenn how it may be wrought to advantage in large, it has now 
its office z and here leaves the thing, or turns it over to the other 4 
of chemiſtry, whoſe end is advantage, to be carried on in the form of a bu- 
lines. So Cornelius Drebbel,, when he had fairly proved the invention of 
the ſcarlet-dye,. gave it up to thoſe who aft exerciſed it as a trade. 

And this appears to have been the general way wherein arts and trades were f 


originally invented, or firſt brou 9 into uſe; for it cannot be ſuppoſed, 
that large expenſive works-ſhould have been ſet up, before ny trial ap- 


miſty has G 
12 9 


peared to encourage them. 
24. *Tis a particular happineſs in — buſineſs of experiments, that whey 1 
an enquiry is made by their means, a : ſett,. or competent number of 5er is be pr2- 


them, gone throꝰ in due order, will u ly give the diſcovery, or as it were /cated. 
2 ſpontaneous ſolution of the problem. tow: to practiſe this method. to ad- 
vantage, requires a judicious head and a dextrous hand with a due obſer- 
vance of the rules laid down by the Lord Verulam, in his . Organum. 
25: As the ſeveral parts of philoſophical chemiſtry-are thus tely ap- Ne joint 
plieable to ſuch purpoſes; much greater ad vantage may be woe ex- .. 7 ale 5 
from he) Joint uſe and mutual affiſtance which they are capable of af. 77, . 
hers, each dh er; eſpecially by a prudent management and application, c 
Much has been done in this way, but more remains to do. The Lord. Bac 
ſeems to have gone as worm as poſſible, protege the 1 of 1 1 
ments, in all the of philoſophy, but principally in chemiſtry; up to 
Which his — to — — led him : but at the fiat experimen- 
> he —— choſe to ſtop, rather than to advance farther by the help 
conjeRure, or ſuppoſing the event of experiments which it would re- 
yn ages to make. + As if the fiat experimentum had been directed to Mr. 
r up chemiſtry where the Lord Bacon left it; and 
* carrie. it, de preſent tre thereof may nimſ,. | 


* 
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Chemiſtry cul- 26. But the: Engliſh philoſophers ſeem. at preſent. to be got à little out of 


tivated in this chemical vein 3 and applying cloſer to other ſtudies, leave the cultiva- 


. Germany, tion af chemiſtry to the philoſophers of other nations. We have had our 


Bacons, our Digbys, and our Bayles; men as eminent; in chemiſtry, as in o- 
ther parts of knowledge: but/Germany ſeems more. diſpoſed to encourage this 
art, Where every court has its laboratory, and every mountain its mine; 
- +Whence that country has been uſually well ſupplied with original chemiſts; 
ſuch as Agricola, Ercker, Kunckel, Becher, Hamberg and Stahl. 
And Holland. 27. Hence alſo their contiguous neighbours, the Ditch, have derived ſo 
much of this art as ſuits their purpoſe; and fits them to ſupply all Europe 
with commodities of great conſumption; new fabricated and refined by their 
induſtrious hands. Nor has leſs induſtry been uſed of late, to promote the 
knowledge of this art in their Univerſities; and tho it be there taught with 
a view to medicine only, yet ſome have hence taken occaſion to launch a little 
; into philoſophical chemiſtry. 7 | 
Extent and 28, But not to leave this buſineſs of philoſophical chemiſtry too looſe, it 
office of phile- may be neceſſary to curb and confine it within its own hounds; ſo as to keep 
e it entrenching upon the exerciſe. of certain mechanic arts, or trades, 
h on che one hand; and upon the common experimental philoſophy on the 
a7 en | IS: 
29. Philoſophical chemiſtry ſeems ſufficiently diſtinguiſhed from the 
exerciſe of arts by the obſervation already made, of its being confined to work 
in miniature, by way of inquiry, trial and ſpecimen only; whereas arts E 
duce in large, upon a formed aud ſettled diſcovery, to ſupply the demands of 
trade and the calls of commerce, So that, for example, there is the ſame 
difference betwixt a ſubſtance produced in a chemical experiment, and a 
commodity produced in the way of an art, as betwixt the aſſay of an ore in 
a private chamber, and the working of the ore for its metal in the ſmelting- 
huts, The diſtinction might otherwiſe appear from the invention, diſcovery 
and reaſoning which conftantly precede and direct all the original chemical 
experiments; but are wanting in the exerciſe of arts: which have all that 
done to their hand; and only conſiſt in a repetition of the ſame uniform action, 


or operation. 
30. The diſtinction betwixt philoſophical chemiſtry and the common ex. 
fil. perimental philoſophy lies here, that philoſophical chemiſtry is the buſinek 


. 


% 


Diftinguifbed 


ub of practically, or nh yn examining into the internal ſtructure and 


compoſition, not only of natural, but likewiſe of artificial and accidental 
bodies; ſeparating their conſtituent parts, differently combining theſeagan, 
and thus producing new concretes, and new modifying or changing both the 
ſenfible properties and: the internal as well as external forms of the old ones; 
whereas the common experimental philoſophy is employed in ſearching after 
and diſcovering the more general and obvious properties, or external uſes of 
natural bodies; the groſs integrant parts, or entire aggregates whereof it 
- experimentally orders, arranges, diſpoſes and applies, in their natural form 
and ſubſtance, to the promotion of knowledge, and the uſes of life : but 
thus produces no new bodies, nor enters into the internal ſubſtance, firuc- 
ture, and compoſition'of the old ones; nor changes their external _ 


- 
* 
* 
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ternal forms; nor ſeparates their conſtituent parts; nor variouſly combines 
theſe afreſh ; nor regards bodies at all as they are reſolvable and combinable, 
or as they are ſimples, mixts, compounds, aggregates or de · compounds: all 
which is the peculiar buſineſs and office of philoſophical chemiſtry, | 

31. Thus again, *tis conceived that natural philoſophy cannot, with pro- 4 fun na- 
priety, be ſaid to extract and purify metals, analyſe vegetable, animal and 4“ ple. 
mineral ſubſtances, tan leather, brew beer, dye cloth, make glaſs, produce 77 
ails, ſpirits, ſoaps, &c. but all theſe are the direct and proper operations of 
chemiſtry. | - ph | | : x | 

32. So, likewiſe, natural philoſophy diſcovers the obvious, external and 

neral properties of the air, fire, water, heat, cold, moiſture, wind, c. 

by means of various experiments, made with the air-pump and other ſuit- 

able contrivances; but it is philoſophical chemiſtry which more intimately” 
and eſſentially examines into the internal nature, ſtructure, compoſition, re- 
lations and uſes of the elements; and thence finds ways of applying them as 
engines and inſtruments of buſineſs: and thus, in a more particular manner, 

it applies thoſe two grand inſtruments, heat and cold. 

33. In ſhort, there ſeems to be nearly the ſame difference betwixt che- De whole of * 
miſtry and the preſent natural philoſophy, as there is betwixt art and nature; cb — 
ſo that perhaps it might not be amiſs, if by way of diſtinction, the whole of hobby * 
chemiſtry were allowed to paſs under the name of artificial philoſophy. g 

34. This diſtinction might not only ſerve to reſtrain chemiſtry to its proper 
province, and ſettle a juſt notion of the extent and proper bufineſs thereof; | 
but in ſome meaſure alſo contribute to remove the prejudice convey d with | | 
the name, and thro' habit apt to. ariſe in the mind upon all occafions, when l 
chemiſtry is mentioned. en 

35. The immoral practices of many who have taken up the name of che - ence be 
miſt, greatly contribute to bring a diſrepute upon the art; whereto the 4i/repute of // 
abandon'd and tte diſſolute have uſually made their pretenſions, with no σνj . 


more knowledge of it, than would ſerve them to cheat dextrouſty under its 


appearance, And ſo odious has chemiſtry been render'd by this means, as 
to deter many from the ſtudy and exerciſe thereof; whence it has been too 
much left in bad hands. But the damage from this quarter is more ſenſibly 
perceived in the ſublimer metallurgy ꝛ whence golden mountains having been 
too often ſeriouſly expected, the indigent and knaviſh pretenders to the art. 
have hence been furniſhed with a handle to practiſe upon the unwary, or ſuch 
35 they found actuated by ſuperſtitious eredulity, or blinded by an immade- - , 
rate paſſion for gain: inſomuch that numerous and repeated abuſes, tens. þ ED 
from this fountain, ha ve accaſion'd the inftruftive, and philoſophical art of © 
alchemy, to be currently eſteem'd as 4 juggle, ot a trick, on the one ſide ;, 
2 infatuation 222 x va E n 

36. Theſe, and the like abuſes, are indeed no way j chargeable upon e --- 
the art it ſelf, but entirely upon theartiſts yet ſuch is the fate of human affairs, /arher ad. 
that the faults ot men are often laid at the door of the arts they profeſs; as vancenent 
thoſe arts may prove occafional cauſes of the ill: whence chemiſtry perhaps retardo®'; 

ves more occaſion of public and private abuſesthan other arts; as being 

$ generally underſtood, and attendetl with the proſpect of larger profits 
aud advantages. | | 37s - 
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But as the beſt things are capable of the greateſt abuſe, this miſ-a 
8 of chemiſtry could hardly, of it ſelf, have removed it from rb 
and patronage of the Zngliſh- philoſophers, if more tempting ſtudies had not 
come in the way; particularly the higher geometry, and ſpeculative philoſo- 
phy ; which of late ſeem to have employ*d moſt of our great genius's. But 
If upon full examination theſe more ſublime ſtudies ſhall be found of narrow 
| uſe; chemiſtry again may chance to be cultivated, as an art whoſe eſſence is 

3 action, and whoſe end is utility. 

| Reaſors for 38. And if the — of the Britiſh philoſophers ſhould in earneſt turn this 
the revivat way, the art it ſelf might thus be nobly reſcued from the hands of ſuch as 
| of chemiſiry. diſhonour it; and be ſet in a true light, unſullied by chicane, impoſition or 
deluſion: new improvements would be daily made therein; many valuable 
ON | ſecrets diſcovered; new trades advanced; commerce enlarged, and uſeful 
knowledge encreaſed. And tho? our 1 were to be thus employ d 
for ages yet to come, no fear of exhauſting this rick mine of philoſophy and 
arts: which may be now dug to greater ſatisfaction and advantage, as there 
is no want of mechanical hands in England to execute in large, or bring into 
or, as much as 


and application it deſerves in a re ſo juſtly famous as ours for its phi- 
e and its trade; and thence-one day appear in a due body and form of 


e pi 


Dijurat 
2 ſo 


way of experimen 

Toſophical or port 

_ _ ., and commodious performance of all the operations in chemiſtry.; the furnace, 

, vith its apparatus of veſſels and inſtruments, being made capable of ſtanding, 
and working in a common room, or chamber, without d . And who- 
ever confiders what has already been done in this way by G and other 


ut particularly by Becher and Yigani, will not find reaſon to think ſuch in 


— Dee the following Eflay. 
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42. Along with this general le furnace, and ſelect apparatus of veſſels De materia 
. inſtruments, e ge. a ſuitable. collection of the Ne neceſſary and mic. 
uſeful parts of the materia chemica, d under proper claſſes ; with their 
deſcriptions and more general uſes: and thus all the preparatory matters to the 
exerciſe of philoſophical chemiſtry, might, without farther trouble, be put 
into every one's hands. un RN 

43. (2) In order to direct the more Ne inquiries, it might be uſeful Summary of 
to have a juſt ſummary of all that is hitherto known and done in chemiſtry, e art. 
conſciſely drawn up, to ſhew the preſent ſtate of the art with regard to what 
is delivered in books. And this perhaps would be found an eafier task than 
it might at firſt appear: for tho? the authors in chemiſtry are exceeding nu- 
merous; yet the original experimental writers, who alone ſhould here be re- 

are few in compariſon of the ſpeculative theoriſts, plagiaries and 

tranſcribers. The more difficult part of the work would be to collect from 
unwritten traditions 3 and deſcribe the daily practices of mechanical operators 
in their ordinay buſineſs of ſmelting, refining, aſſaying, tempering of ſteel, 
working of glaſs, boiling of ſugar, preparing of colours, refining commodities, 
Sc. All which require particular managements, that the workmen in moſt 
caſes ſtudiouſly conceal. Pare: | 

44. (3.) There is farther wanting, to the advancement of philoſophical che- Nl for ogo- 
miſtry, a ſet of practical rules for conducting all the chemical operations, and rating. 
teaching the neceſſary encheireſes or managements. For tho' a hand can- " 
not by ſuch rules alone, without practice, be formed to buſineſs ; yet the un- 
derftanding may be directed by them to procure the habit in the beſt and 
ſhorteſt manner, And, beſides the uſefulneſs of ſuch rules to thoſe unacquaint - 
ed with chemical operations, they may be of farther advantage to py ons of - 
experience; as the failure of particular experiments, in particular hands, if 
ſeems principally owing to a negle& or non-obſervance of particular enchei- 1 
reſes; which, in delivering experiments, are ſometimes omitted by deſign, and 
ſometimes by negle& or overſight. Thus the particular ſucceſs of many 
experiments in the ſublimer metallurgy, has been thought contingent; as 
thoſe who endeavour'd to repeat them could not make them ſucceed; but | it 
was afterwards found owing to in- attention, miſ- conduct, or the want of | by 
a particular encheireſis, in ſome part of the operation. And this kind of fai- | 
lure will frequently be found in chemiſtry, without a particular ſagacity, and 
dexterity, in the conducting of experiments, or without a deliberate and ſober 
regard to encheireſes ; which, in reality, make operations and experiments a 
the things they ought to be. wor? SEES 4 2 | ? 

45. (4) Another particular wanted to the advancement of philoſophical 4 % of a- / 
chemiſtry, 1s a general liſt of the chemical deſiderata, or defects, in all arts aal is are. 
and trades ; with ſuitable conjectures at the readieſt ways of ſupplying them, 
pa ſolid and 1 grounds. And to this might be added, by way 
the = 


dix, a f hints for the introduction of new mechanic arts; upon 
rational and ſolid foundation: all which are a kind of problems, the | 45 
ſolution whereof naturally belongs to the philoſophical chemiſt. Thus in the 
n-works; for example, it has been a defideratum to run metal from the 
ſtone without bellows ; another to make malleable iron with pit- coal; and a 
Vol. II. 22 ä | 5 


* 
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third to work it, or ſoften it for the hammer, without fire. Tis 1 defi. 


ratum in the tin-works to get the ſilver out of tin, as *tis now got out of 


lead. In the glaſs-works, tis a deſideratum to ſolder up the cracks or flays 
in the pots, whilſt detain'd in the fire; and another to make glaſs without 


veins, Sc. A taſteleſs and inodorous wine is wanted by the vintner; and 
a taſteleſs and inodorous ſpirit by the diſtiller, The painter wants a perma- 


nent green, and the callico-printer a, permanent blue colour. In ſhort, al 


arts have their reſpective wants and defects. So, chemiſtry it ſelf is greatly 


defective in an n hiſtory of general fermentation, ſeparatory and 
combinatory, in ſubjects of all the three kingdoms; a hiſtory of putrefaction, 


- rancidneſfs, Guſtinell, mouldineſs, glews, mucilages, and a thouſand things 


of the like general nature. In particular, the . ſublimer metallurgy wants a 
more facile method of extracting the mercuries of metals; and a cheaper one 
for meliorations ; and all the other parts ſeem equally defe&ive. | 


Hints fornew 46. The hints for new trades will riſe occaſionally, and almoſt without 


trades.” 


0 . x 8 x * 
Communica- 
tion of trials 
and ſecrets. 


ſeeking. Thus 'tis natural, from the common operations of brewing and ſugar- 
baking, to ſuggeſt that ſugar may be procured from malt, and other vegeta- 


bles ; that nurleries of peculiar ferments, native and foreign; may be rais'd 
e 


e., The introduction of which new trades would alſo greatly; alter and im. 


prove the arts of brewing, ſy er-baking, Ce. 


VV the theory and praftice of 


this art, ſo that its uſes and the manner of apply ing it to the purpoſes of life, 
are become ready and familiar; it ſeems principally free ic to its farther 
advancement, that there ſhould be a free communication of experiments and 
trials, among a ſelect number of perſons thus qualified: for, as it is ſcarce 
poſſible that any ſingle man ſhould have a competent knowledge in all arts 
and ſciences ; ſo is it expedient, that as much as can be acquired ſhould be 
lodged in ſome few, who may freely draw out of each other: whence they 
might be enabled to furniſh, not jejune repetitions of things already currently 
known and practiſed; but reſults of new inquiries, new improvements, and 
methods of ſupplying the defects of particular arts, in the way of eſſiys, well 
fraught with experimental facts, and uſeful diſcoveries, ooo © 

. 48. Nor will ſuch a body of men fail of procuring all the aſſiſtance that can 


be had from uncommon. books, papers, ahd accounts of particular facts, and 


6 Curious, 1 ſome very profitable diſcoveries : and the val 
r | 


experiments ; even, from ſuch as relate to the making of malleable — and 
phuloſophical gold, down to the little ceconomical obſervations of ſpots and 
tarniſh. The ſearch after the philoſophers ſtone has produced-abundance of 
Rar obſervation of 


Would in linen has given origin to à fix and durable” yellow, in the 


e of eallico-printigg:- And in this manner, philoſophical *chemiſtr) 


ſhould be kept continually open, or in a ſtate of improvement; only permit- 
ting,, as it advances, that arts and trades be ſupplied, detached, or drown 
from it ocgalionaly. . E Ni ten lea donde Slot bum Faculties 24 
T2 arent: nt anidguiobdgarto; ooh od fen Tod c 
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* eee is underſtood W application of .phileſophical Technical che- 
chemiſtry to the immediate ſervice of tarts un pn miftry. 
rromote and perfect them. 


2. The e arts may be divided according to their ſubjet-mattrs Divided. 
or as the nar n animal, vegetable or mineral ſubſtances: whence the 
whole o EY will all under animal, vegetable, mineral and 
mix d "4 mil 
"3 o tive a. ſhort view of the method, wherzln this ſubject i ed And apph'd.. 
to be treated, we ſhall here ſet down a few hints for the i — Sn * 
uin chemical arts and firſt for Wan 


* 


1 


Hin for th impronement of certain eine ars end on 
animal ſubjects, |. | 


The art of preparing fize and glei. | 
4. (1) The manner of diſſolving the leather, and boiling the producti- Size and 
ons to their due conſiſtence 3 with the ways of Kory? her as the glew.  g/ew-mating. 
10 92 The manner of prerarieg ing gew fran ifinglaſs, Sc. for Partien. 


(3.) An inquiry into the _ methods of preventing the loſs of i tenacity, 
from the long boiling of the gle 

(4.) The uſe of Papin's Nor in the making of fize and 4 THY 

(5). An attempt to ons din war cheap vegeta 
vithout much heat. * 
ES manner of preparing and improving the fine animal E060) or 5 


n 

d 7. — diſpoſition of all animal and Gn vegetable matters for. 
4 turning to glews, ſhewn by experiments; with a hiloſophical i inquiry into 
d this buſineſs, for laying the foundation of a tal hiſtory” 
of of glews, mucilages, ropineſs; 'viſcidity, , fizineſs,+mouldineſs, (7, in ani- 
of mal and- vegetable e but Le eee NPs 
he vnegars, Sc. n 0 4 8 


N 
* 


it- The art of ſtaining and working Pw IP be! _ 
an 5. (1.) The ways of ſoftening theſe 4 hor animal. ſubſtances; ſoasto ren- Staining of 
— capable 1 oi ee eee eee cen Prel⸗ 9 
1 bau 2 1 . c 7 9v 13 07 yur | 
{2} The. cheriical preparations, nincares. ang treatment requized in this, 


Qs 


T, buſineſs; ſo as to give a beautiful . — red, green, and. * . 
(her perfect colours, to bone, ivory, and other animal ſubſtances. © 


22 2 3.) 
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| (3.) The methods of bleaching, or whitening and taining of hair, as de. 
ding on the ſame foundation; or the ways of turning hair of any co- 

— at pleaſure; but particularly from red to brown or black, from yellow to 


white, Sc. by means of chemical liquors, or chemical fumes, Oc. 
(4.) Ways of preventing the ſplitting and cracking of thin horn and ivory. 


wares. 
(5.) Hints for the more advent uſe of the horner's ſhavings. 
(6.) How far = ining horn, hair and ivory are applica- 
ble to the ſtaining of leather, m_— ſtone or marble. 


(7.) The ct experiments and i improvements in this art applied to promote the 
philoſophy, or practical doctrine, of colours. 


. The art of tanning, and dreſſing of leather. 
6. (1.) The beſt manner of preparing the _—_ and ſkins of animals, ma- 
king the tan-liquor, putting them together, 1 (ber the ſubject. 
(2.) The hiſtory of the principal materials ients employed in 
_ 4 z their manner of preparing, extracting. 2 and preſerving 
or uſe. 


(3.0 2 inquiry into ſome farther uſes of the tan-liquors, and the refuſe 

after the operation is over, 

(4.) The * of this buſineſs to the art of embalming. or preſer- 
ving the fleſh and other parts of animals, for certain purpoſes, by a ſuitable 
tan-liquor, and dryin ing. 

(5.) The uſe of this art in explaining the nature of corruption or putre- 
faction, either in general, or at leaſt in animal ſubjects; as it ſupplies a ſim - 
ple remedy to prevent it: and hence an inquiry into the methods of apply- 
ing it to other uſeful purpoſes. 


The art of the Allo, 
Fo (1.)- The beſt ways of preparing and preſerving the ſkins of beaſt and 
with their natural furs and plumage. 
(2.) How far this art co-incides with the art of tanning and how far it is 
improveable by the arts of ſtaining and dymg, 
3.) The uſefulneſs of this art in the bu neſs of anatomical preparations ; 
that part of natural hiſtory which more particularly relates to animals. 


— curing and preſerving the fleſh of animals for food, both in a dry and 
form; or by fumes, ſalts, and pickles ; without indurating the ſil. 
Ges too much, deſtroying its natural reliſh, or rendring it too ſaline. 
Preſerving 8. (1.) The improvements to be made in this art by the due uſe of ſugar, 
#:h. nitre, and ſome diluted acid ſpirits. 
(2.) The Dutch manner of N herrings; and the my whereon its 
ſuperior excellency depends. 
(3.) The Engl; manner of red-herrings 3 and the 
s uſed in our own country to preſerve proviſions both at ſea an 


with various improvements in theſe particulars, rennen 
nenn fanfe 20 brer "Novi ans! © rte Ne 
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Tanning. 
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The art of preparing, purifying and meliorating animal fats ; as tallow, 
train: oil, ſperma ceti, 22 ſo as to render them fit for the finer uſes. 

(i.) Inquiries after ſome particular methods of taking off the nidorous Refnine /ars. 
= and rankneſs of the groſſer animal oils and fats; ſo as to render them N 
ſweet and fit, in ſome caſes, to ſerve inſtead of vegetable oils and wax. 

(2,) Methods advanced to edulcorate train or ſeal-oil, for the uſes not only 
of the clothier, ſoap-boiler, &c. but to anſwer the ordinary purpoſes of oil- 
olive. | 

(3.) A particular enquiry into the method of purifying butter by ſepara- 
tion, and converting ie into a durable and perfe& lad ol. 

(4-) The ſperma ceti candles improv'd, . | 


The art of dying in wool and filk. 
$1 Preliminaries. | 

10,-(1,) An account of the materia tinctoria, dying ſtuffs or dry-ſalters Dying. 
wares; with ſo much of 1 natural er as relates to * dell 

2.) The various ways of extracting the tinging parts o theſe ingredients; 
Bir Fs g bene 33 L ready for uſe. | 

(3.) The Heeren methods of preparing the ſubject, according to its na- 
ture, and fitting it to receive the dye. 
4 The various ways of diſcharging the colours, once given to filks and 


The art itſelf. 

11, (1.) The ways of preparing the ſeveral dye-liquors, for blacks, blues, 
reds, yellows, greens, &c. with % means of opening the colours. 

2.) The manner of applying the ſubject to the dye; with the particular 
encheirefes requiſite to the full imbibing and fixing the colour. 

76 ) Ne method of waſhing and treating the ſubject when it comes out 
of the dye. |; 

(4.) Attempts to improve the ſeveral branches of this buſineſs; as fulling, 
ſcowring, diſcharging, opening the materia tinforia, condenſing the tin- 
805 parts, fixing the nn and changing them ſo as to imitate the fineſt 
fed colours of the Indies. With a particular mquiry into the methods of 
improving the grain-colours, and rendring them cheaper. | 

(5.) To confider how far this art is applicable to the dying of leather, fea- 
x Fark paper, ſhells, &c. with its farther uſes in natural hiſtory and philo- a: 
y. | 


The art of converting refuſe or excrementitious animal ſubſtances to chemical uſes. 
12.(1.) The methods of preparing nitre, ſal-ammoniac, volatile ſalts, &c. Terningrefuſs 
theſe animal matters. n n | 
(2.) The ways of procuring nitre in the eaſt, and ſeveral European coun- . 
r | 


(3) 
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The method. of making ſal- ammoniac in the Levant; with the 
48 che lame falt to profit in other places. * 
175 ) The art of making phoſphorus from urine and other cheap excremen- 

titious animal matters. 


ITE n II. | 
| Fn fr th imrovment of rain rs cid on ogra 


hen > 0 "The art of preparing timber. | 
Timber. 13. p I ) The Nel cauſe of a decay and rottenneſs in timber; with the 
artificial means of preſerving it ſound, Ropping the rot, and killing the 
worm, 

| (2.) An inquiry into the beſt methods of cal carcening and caſing of ſhips, 

preſerving the timbers from the injuries of the fa. 
(3 on The methods of fitting ea to endure long under ground; in wa- 

ces, or when expoſed to the viciſſitudes of the weather. 
"oy 5 An N towards turning one ſpecies of wood into another ; as the 
Se. from the more common ſorts of timber. 

oo 5.) "The 254 deftig large timbers for the uſe of the ſfüp- wright, 
Sc. with the ways of repai ring the damage they may receive in the operation. 
2 An 3 into the ways of — inxen rd fo that it ſhall not 


with a view to prevent conflagrations, or the firing of 
Pony houſes, &c. and particularly to inquire whether this may not be ef. 
fected by laying ſome certain preparation Det the wee or r by an ar- 
tificial coating, a degree of petrefaction, 


The art ene certain kinds F 1255 vir; fois tar, Pitch, 
 - tarpentine, oil of tarpentine,” rofin, charcoaly' and par- aſp. 
Tar, &c. 112 0 .) The method of doing each of theſe to beſt advantage in different 
with an inquiry how far they are Practicable in certain parts of Ex- 
2275 and our own plantations. 
2 ) A particular in inquiry into the whole affair o bah 1 aich the ways 
df making it clofe, hard, and ſtrong, in England 21 the rr or e- 
qual to that of Ruſſia. 
(3.) The different kinds of pot aſn, and kelp, of different countries; 
flo their viciouſneſs, ftrength, and other good and bad qualities: with 
the beſt and eaſieſt ways of proving their erg for the uſes of the ſoap- 


_" bride deren, ene 


- oh m6 r italo pits. een eee ie 21; | 
Wax. a / * 5 ) The LM of bleaching the common bride! or FOIA it to 
white-wax 3 whetice the art of the wax-chandler, in making the ſeveral-ſorts 
of wax-candles, ſealing- wax, and compound- wax for ftamps, &c. 
an attempt towards leſſening the price of wax in err. by the introduction 
of certain new ſubſtances, to anſ wer the ſame ends, 
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The art of bread. + 


16. (.) This art confider'd in different countries, as practiſed upon va- Bread. 
nous mealy vegetable ſubjects. 
2.) The common manner of making bread in England, compared with 
that of France, and other European nations. 
(3.) The methods of improving the art of bread- making, by raiſing nur- 
ſeries of yeaſt, or introducing new means of preſerving it freſh and ſound. 
(4.) This art ſhewn N _ to mA ſubjects, with great an. 
taze in ſome caſes, | 
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The art ee ren gab dag 
17. (10 "The common procels for preparing ſtarch, from wh it· mea 
fermentation. 
(2.) The ſame proceſs applied to other mealy, and ſome glutinous vege- 
ah ſubſtances z as potatoes, rice, &c. 
(3.) The method of reducing ſtarch to hair-powder of different kinds 3 
with the adulterations and abuſes commonly practiſed in this art. 


(4.) Inquiries into ſome more advantageous 1 *. rn aka 
liquor z and . of ſnortening the 8 


The art of malt. 
18. (1.) This art, as commonly practiſed in England, traced from the Ma# N 


ing-ciſtern to the granary. © il! 
9 improvements made therein by other nations, partculaly the 
Germans, and of late among the Engliſb. 
(3) The methods of advancing this art ſtill farther, andapplying i it to the 
malting of buck-wheat, Virginia- wheat, rice, and other glutinous grains; 
it pulſe, legumens, and ſome cheap ſeeds,” or eſeulent roots and plants, for 


various urpoſes. 


* 


(4.) The method of drying malt to ; with any kind of fewel, 
by means of the balneum marie ; c. — to alter its taſte 
and colour. ..oo121v 


The art of brewing and ee 

19, oth The common proceſs of brewing for malt-liquors, improved i in Its Beer. 

vera | 

(2.) The uſe of ſome particular additions, in the buſineſs of brewing. 

(3.) The art of fermenting by e recommended. :| 

| (4.) Theuſe of hops improved, or ſuperſeded. 

(5.) Glauber's method of condenſation, ſhewn prafticable to advantage i in 
the buſineſs of brewing. 

(6.) The beſt manner of brewing for exportation, and Agne. | 

.) The improv'd ſtate of this —* in Germany conſider'd. 

(8.) The methods of reducing | brew'd ae obeſe laſiveings,( with- 
out impairing their virtues. e 

9.) The ſophiſtications and Abuſcs often praiſed in this * ri 

(40. The methods” of brewing * 

11 


Wine. 


drin. 


lours and flavours of any particular foreign wines. 


| 22. ( 10 Im rovements of this art in its ſeveral parts; viz. brewing, fer- 
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(11.) The application of this art to various new ſubjects. 
Lu.) The practical hiſtory of fermentation in its full latitude. 


5 0 The art of wines. n 
20. (r.) Various improvements in the common methods of preparing 
wines, both in England and in the proper wine- countries. 

(2.) Several methods of making as excellent wines in England, or other 
more northern countries, as thoſe of the prime growths of France, ah, 
Greece or Hungary.” | 

(3.) Inquiries into the true methods of producing taſteleſs wines, of any 
aſſignable degree of ſtrength, or richneſs; and of giving them the perfect co- 


- {4.) The methods of condenſing wines, or reducing them to their utmoſt 
ton ; without admitting any ſuperfluous part. 

(.) The art of converting Engliſb cyder, and the tappings of certain trees, 
into tolerable wines. 

(.) The whole buſineſs of wines ſhewn practicable to great advantage in 
England; whether wines be conſidered as natural, or ; artificial productions. 
7.) Attempts to make extemporaneous wines; or to turn water into a vi- 
nous liquor of the nature of genuine wine. 


(8.) The beſt methods of remedying the various diſcaſes of wines. 


i eee We art of vinegars. | 
21. (I.) Shorter methods than the common of turning beer or wines into 
(2) An attempt to ſhew ſome profitable ways of preparing vinegar; with. 
out wine, or the trouble of brewing. 
3.) An extemporaneous way of making vinegar by boiling the wine, &:. 
; 43 4 of recovering decayed vinegar; and making it of any de- 
of . | 
"15, The method of condenſing vinegar, or reducing it to its leaſt volume. 
s. * towards ucing a ſolid vinegar; or obtaining the fil 
thereof. g 


2 Tcͤꝙ“ „be art of diſtillation. 


anſwer the di intentions of the operator. 
(2.) How to brew in perfection for diſtillation. 
( How to raile- nurſeries of yeaſt, and to preſerve it long for the pur 
poſes of diſtillers. 
(4) How to work with expedition in this art; and how to greateſt advan- 


Wa eanke «claro fa. RE 18 
(6.) The buſineſs of proof in ſpirits particularly examined. _ 
(7.) 3 of dilt lung wine-lees to Va pw ca | 
8.) The beſt methods of rectifying all kinds of vinous ſpirit. (9) 
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(9.) The beſt form wherein to export and preſerve ſpirits, 

(10.) The beſt ways of judging the goodneſs and purity of ſpirits. 

(11.) Inquiries into the acid, for giving a true vinoſity to vulgar 
rectiſied ſpirits. ; 

(12.) The ways of colouring ſpirits, and fitting them for ſale. 

(13.) The principal uſes of the common ſpirits extended. 

(14.) The hiſtory of N foreign and domeſtic. $ 

(15.) The method of turning common ſpirits into brandies, or arracs, 
undiſtinguiſhable from the foreign. 8 

(16.) The true method of working in compound diſtillation. This ſub- 
ject is treated at large, in our eſſay upon the buſineſs of diſtillation. 


The art of ſugar-making, and refining. 16% 

23. (1.) The common proceſs of making ſugar from the natural juice of Sager. 
the ſugar-cane, chemically conſidered. r 

2.) Attempts to ſhorten this proceſs. | 

(3.) The whole bufineſs of boiling ſugars to their proper height ; the 
more certain ways of taking of proof, preventing of burning, and making 
the matter granulate to the beſt advantage. | 

(4.) An inquiry into a method of converting the melaſſes or treacle into 
tolerable ſugars, | | 

(5.) This art applied to honey, and other vegetable juices; with a. parti- 
cular inquiry whether ſugar-works might not be ſet up to advantage in wine- 
countries, and countries productive of corn, or certain trees that yield plenty 
of a ſaccharine liquor by tapping. 

(6.) The art of refining ſugar, into the different kinds of clay'd, lump, 
loaf, Cc. with the methods of different countries, but particularly of Ger- 
many, for this purpoſe. | | 

(7.) Some attempts towards diſcovering cheaper and more expeditious 
ways of refining ſugars, and bringing them, with eaſe, to a perfect whiteneſs. | 

(8.) To ſhorten the proceſs of making ſugar-candy ; or to perform it | 
without heat, and the cockle-room. | | 

9.) An attempt to introduce ſeveral new and profitable uſes of ſugars, 
both in England and the plantations, | 


The art of ſoap-making. 


ö 24. (I.) The common methods of making the different kinds of ſoap, in Soap. 
England, conſider'd. N | 
(2.) To ſhorten the common ways of preparing the lixiviums, and the 
u- long operation of boiling. 
(3.) The methods of making the hard oil-ſoaps at Joppa, Venice, Alicant, 
at Cotile, and Marſeilles; with attempts to produce as excellent in England. 
(4.) To prevent or take off the rank ſmell of certain kinds of ſoap, and 
Sve it any agreeable ſcent and colour. 
| (5.) An attempt to perfect ſome extemporaneous methods of making 
titer ſolid or liquid ſoaps. 2 
Vor. II. Aa a (6.) 


. 
% 
* 
6 


Tartar,] 


Salt, 


FVitriol, 


Porax. 
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(6.) An attempt to prepare and introduce certain medicinal ſoaps, of un- 


common virtues and uſes, 
(7.) The manner of making mild ſoaps for the fineſt lace and linens ; and 


for medicinal] uſes, | 
The art of tartar. 

25. (1.) The methods of ucing tartar from different matters. 

(2.) The vulgar method of refining tartar in Languedoc. 

(3.) An attempt to convert red tartar into white. 

(4.) The beſt and ' moſt expeditious my of refining or bringing it into 
what is vulgarly called cream of tartar z ſo as to make it perfectly tranſps- 
rent, and as well as white. | 


III. 
Hints for the improvement of certain mineral arts. 


26. The mineral arts may be conſder'd, a they regard de, earths, 
m . 


: The art of making table-ſalt. 
27. (1.) The beſt manner of working ſalt from the ſea-water, and falt- 


pits, in France and England. 


(2.) The uſes of the bitter liquor of the ſalt-pits, called Bittern. 
(3.) The ways of refining ſalt, both at home and abroad. 
(4-) The improvement of ſalt- making, by means of congelation, ot 


(5.5 Some new methods of obtaini falt, in its greateſt purity and per- 
ect aining 1 grea 


The art of making copperas and vitriol. 

28. (1.) The proceſſes for making the common green and blue vitrios; 
with an enquiry into the beſt ways of ſhortening theſe proceſſes. 

(2.) Attempts towards an advantageous. method of converting green 
vitriol into blue; or the vitriol of iron into that of copper. 12 

(3.) Some particular uſes of the raw- liquor of the pyrites, before it 
boiled into copperas. 

(4.) Uſes che refuſe copperas, or ciſtern · bottoms. 


| The art of borax. 
..29.(1.). A philoſophical and chemical inquiry into the origin, nature, 
and uſes of his falt, as found in the Eaſt; 20 thence brought — Eurote, 


under the form of tincar or tincal. Whether it be a natural or factitious thing 


with the manner of collecting, preſerving and packing it up. Whether ! 
be not naturally procurable in Europe. Whether the YVenetians have 9 
ſecret relating hereto. And in what condition this Affair ſtands with the 
Dusch. Whence the imperfect knowledge of this ſubject ariſes among the 
natural hiſtorians, chemiſts, and literati (2 


5 
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to ĩmitate this ſalt ; more particularly with a view to folder. ; 


- 


(2.) Attempts | 
ing, and the buſineſs of metals. | 


(3.) The true method of refining this ſalt, and bringing it to its utmoſt 
purity and beauty. 1 


| The art of burning ſtone, and earths. 

30. (1.) The beſt materials of lime for the uſes of the builder; with the Pric#. 

2 * methods of burning the ſame, ſo as to make firm and durable 
r, Cc. N | 

g (2.) The beſt manner of burning different clays into brick, and tile; for 
mortar, building, &c, | 

(3.) An attempt to burn brick, ſo as to make it reſemble ſtone. 

(4). The way of burning alabaſter, talc, Sc. för plaiſter of Paris; and 
to make it of a ſtony hardneſs. 

(5.) The art of enamelling, and the art of taining, applied to brick-mak- 
ing; ſo as to make bricks of any colour at pleaſure, | | 

(6.) The ways of burning clay-carth for manure. 


The art of pottery. | 
31. (1.) The ſtate of this art in different countries; as it works in clay, gar. 
ſtone, and the finer earths, for the forming of veſſels. | s 7 nh 
(2.) Attempts in England and elſewhere, to imitate or exceed the Indian 
porcellane ; with accounts of their failure or ſucceſs. | 
(3.) The whole bufineſs of glazing, conſidered and improved. 
(4.) Attempts to improve upon China ware, by the uſe of ſome new 
compoſitions, or mixtures of earthy matters; with a particular account of 
the Dreſden China, | 


The vulgar art of metals. 

32. (1,) The buſineſs of finding, judging and digging of mines; and 3% 
ſeparating, ifying and working the metals, from the ore to the utenfil : - 
with the later diſcoveries and improvements made in this ſubject. | 

2.) An inquiry into the beſt methods of working the ſtubborn ores ; with 
the ways of improving the buſineſs of fluxes. 

(3.) The ſeveral ways of making the compound or artificial metals; as 
braſs, 7 bell metal, Sc. The various method of pr keg hom 
ng, and blanching copper; and giving it the appearance of ſilver or gold. 

(4.) = — metals; ſo as to imitate gold and 
liver in ſeveral works, to greater exactneſs. | 

(5.) The methods of making iron with pit-coal, and ſoftening caſt-iron z 
vith ſome attempts to render iron malleable without heat, or to make it 
work like copper. | ; 
| (6.) Attempts to' ſeparate ſilver from tin; and to find if any propor- 
uon of the tin be convertible into filyer, 3 
.) The chemical hiſtory of ſolders; with improvements in this uſeful 
i e e be d 0 
8.) The beſt of 2 copper plates, Ec. 
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(9.) An inquiry into the nature, phanomena and effects of $123; 
logiſton, or unctuous 8 in the affair of metals. 


(10.) The bufineſs of gilding and waſhing of metals. 
of 11.) An inquiry into he methods of making the red and white copper 


of Japan. 
(12.) The more certain methods of detecting adulterations and abuſes ; in 


metals. 
The higher art of metals. 
Alchemy. 3. (1.) Attempts to procure the mercuries of the ſeveral metals, 
65 ) A ſet of new experiments to ſhew whether one metal is tranſmutable 


into another, 
(3.) Some endeavours to fix common mercury into 4 metalline or ductile 


matter; and to ſoften the regulus of antimony 
(4.) The common meth hod of turning iron lo oye pam, 
(5.) Mr. Boyle's method of tranſmuting gold into filver examin'd. 
(6.) A ſummary view of the ſublimer metallurgy in all its parts; with 


icular obſervations and i improvements upon ſuch things therein as appear 


ſolid and uſeful. 
1 The art of ſmithery. 
Smithery. 34. This art + chemically confidered/in the hands of the goldſmith, ſilver- 
ſmith, copper-ſmith, tin-man, pewterer, plumber, and iron-ſmith; with 


ſome attempt to ſupply their reſpective deſiderata. 


| The art of foundery. | 
Caſting. - 35. (1.) To find the beſt mixtures and methods for caſting large ordnaice, 


bells, Sc. 
(2.) Inquiries into the moſt direct means of making the metal run ſmooth, 


cloſe and ſound. _ 
(3.) The common buſineſs of foundery i in braſs, improved. 
(A.) The ways of caſting iron-guns, ſtove-backs, &c, at the iron-furnace 


with a view to their improvement. 


The art of pratiical minerology. 
E xamining 6. (1 Chemical methods of examining the various mineral bodies; 


mintral. to Atcver their natures and contents. 
(2.) The principal uſes of ſuch bodies as cadmia, arſenic, mundic, yellow 


Zink, S... 
(3.) The various metallic compoſitions to be made with them; and the 


manner wherein they affect and abr 0 Aer en 


IV. 
Hints for the i improvement of certain mix'd chemical arts, 


37. 5 mix'd arts we underſtand thoſe which are eien upon 1 
of more than l. Les. clafles, at Lane ; as $ upon. innig vegetable 2 


jects together. 
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The art of paper, in wool, filk, and linen. 


8. (1.) The common methods of making the different kinds of paper, Paper. 

( a) This buſineſs conſidered, with a view to ſhorten and improve the 

roceſs. 

(3.) The methods of making the whiteſt paper, and giving any kind of 
colour thereto; with the uſual method of making that called marbled- paper 3 
with its improvement, both at home and abroad, Sc. 

(4) Some attempts to render paper more durable, and leſs apt to be 
gnaw'd, or torn by. domeſtic animals, Fc. 

(5. The ſtate of this art in China, France, Holl and and England. 

(6.) The ways of emboſſing and printing of paper for hangings, Cc. 

10025 .) The application of this art to the 40g, ſo as to make incombuſti- 


2 An attempt towards a method of diſcharging the printers ink out 


x 9.) | The beſt way of _ filtring-paper for chemical uſes. 
(10.) New kinds of paper for cartridges, hangings, &c. that ſhall not 


* fire. 
The art of inks. 
39. (1.) Ways of preparing ſolid and fluid inks, of all colours Inks: 
(2.) Methods of diſcharging moſt kinds of ink. 


(3.) Ways of recovering the colour of decay'd ink; fo as to render old 
and almoſt effaced manuſcripts legible. 

(4.) The ſympathetic inks conſider'd. 

(5.) The printers ink improved. | 

(6.) Ways of curing the imperfections of the common writing-ink, 
ſo as to render it undiſc hargeable ; preſerve it * ropineſs, mouldineſs, 


and being prey d upon by time, and vermin, that w otherwiſe deſtroy 
the paper, 
i The art of japanning. 
40. (1.) The ſtate of this art in England; with its means of im- Parnj6. 
provement. 


; (2.) An attempt to introduce the amber-varniſh, ſo as to give a thick 
coat of real amber. 


, (3.) The japanning of Europe compared with that of the Eat. 
" | The art of glaſs. 
2 (i.) The common proceſſes for making the different kinds of f gab, Glaſs. 
n'd 


(2.) The ſtate of this art in different countries. 

(3.) The late improvements in the art of glaſs, carried ftill farther. 

(4.) Attempts to prevent veins in the finer glaſs. 

. (5.) Attempts to diſcover ſome material for the glaſs-houſe pots, not ab- 
to crack or flaw in the fire 


oy ) The moſt practicable ways of ſtopping ſuch cracks, when they * 
7 
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Medicines. 


* Fireworks, 
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(.) The methods of taining and colouring glaſs, 


(8.) The ways of imitating gems in glaſs. 
(9.) Attempts to make glaſs approach the hardneſs of the diamond. 


ON 4 Attempts to mollify * or render it in ſome degree malleable. 


i | The art of pharmacy. 
42. 0 1.) The preſent ſtate of chemical pharmacy conſider. 
( 2.) How fur it obtains, and how far it fail of obtaining the ſpecific vir- 


tues of the materia medica. 


(3.) Attempts to introduce various new and effectual methods of treat- 
ment into this art; with a view to procure the real virtues of ſimples, and 


render them ſpecific. 
102 ee to regulate and aſcertain the buſineſs of compoſition in 


The art 8 
43. (1. ) This art conſidered, u Kar of che dey bite, colour-man, 


and painter. 
(2.) The beſt and ſhorteſt methods of paring the ſeveral — N- 
re 


as white- lead, red-lead, the lakes, the , the ns, the 
with the ys of grinding, mixing and fitting them for the painter's pallet, 


and other u 
(3.0 Attempts 10 introduos foverat new-kinds of artificial pigments, 


\ The art of fire-works. 
44. (i.) The beſt methods of preparing gunpowder, for its ſeveral 


uſes, 
| (2.) Attempts to make the whole parcel of gunpowder take fire inflantane- 


in 
(3.) Some attempts to improve gunpowder, and increaſe its force; with 


the beſt ways of preſerving it from accidents. 
The whole buſineſs of fire-works confider'd, 
5.) Some attempts to imitate the phænomena of the ſun, Cc, by fire- 


works. 
(6.) An i inquiry into the Chineſe method of fire-works. 


The art of printing on callico, and linen. 
45. (1 2 bs —＋ methods of preparing the ſubject, laying on the colours, 


or giving and ain, 
(2.) An inquiry 7 Fo 8 the durability, nature, and changes of theſe colours 3 


and the ways of diſcharging them. 
.) The ways of imitating, the fine fixd reds and blues of India, 


(3 

(4.) The chemical hiſtory of ſtains and mildews. 

(S.) The chemical hiſtory of madder ; and its uſes in this art. 

(6.) The ſeveral colours, at Pn uſed in — how prepared, 


and proves. 
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) An attempt to ſupply the defects of this art; by ſtriking certain 
* without the aſſiſtance of alkali and acid. - 
(8.) An inquiry into the ſtate of callico-printing in the Eaft-Indiesz and 
the chemical artifices there uſed for the purpoſe. 


The art of printing on paper, with metalline types. 


metal for printers types; ſo as to give the letter a full face. 
(2.) The moſt expeditious methods of eleanſing the forms. 
(3,) Attempts to improve the printers varniſh. 
(4.) Certain attempts to improve the printers ink. 


47. Beſides the various arts of this kind, which ſeem more directly che- 
mical, there are many others capable of receiving improvement from che- 
miſtry z and among theſe may be reckon'd painting, ſculpture, ſtatuary, 
uchitecture, agriculture, huſbandry, navigation, aſtronomy, and all the 
practical arts, both of peace and war. 

48. Upon a flight ſurvey of the preſent ſtate of the chemical arts in Exę- 
land, there appears to be room for the introduction of ſeveral new ones ; 
and, among others, the following. 

(1.) The refining of animal fats, for curious uſes. 

(2.) The making of ſal- ammoniac from refuſe matters. 

(3.) The improved method of refining camphire. 

(4.) The reflaing of tartar, into. beautiful cryſtals. 

(5.) The refining of coarſe manna. 

(6.) The improvement of Epſom ſalt. 

(7.) The compleating of borax; or the perfect manner of refining tincal. 

(8.) The boiling down malt-wort to a treacle, for diſtillation, brewing, 
and exportation, | 

(9.) New art of brewing, with cheap materials, 

(10,) New art of wines, 

(11.) New art of vinegars. 

(12.) New art of producing, and rectifying ſpirits. 

(13.) The perfect imitation of French brandies, and Indian arracs. 

(14.) The preparing of new Engliſh brandies, and Engliſh arracs. 

(15.) The raiſing nurſeries of ferments, of different kinds. 

(16.) The art of recovering eager wines, and muſty drinks. 

(17.) New manufacture of wine-lees. 

(18.) The manufacture of white-lead, without vinegar, horſe-dung, or 
grinding; or without . prejudice to health. 

(19.) The making of Exgliſb liquorice. 

(20.) The making of Engliſh opium. 

(21.) The art of teas. 

(22,) New art of ſnuffs. 

(23.) The making of oil-ſoap. 

(24.) The making of blue vitriol. 


46. (x) The beſt ways of preparing, caſting and working the mix'd Printing. 


— 
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368 | Of Commercial CurMisTay. 
49. The ſeveral preceding articles are not here propos'd as bare hints 
only, or ſuperficial glances unwarranted by experiments or obſervation ; but 
as an intimation of ſome advantage to be rationally expected from a due 
proſecution of the ſubject. 


E 
OY? % beg 848/02. Bs, y 


Of Commercial CHRMISTRv. 


Y commercial chemiſtry is meant the application of philoſophical and 
technical chemiſtry, to the founding, ſupporting, and improving 
of trades and commerce. O18: 

Is parts. 2. In this view commercial chemiſtry will conſiſt of three principal parts; 
viz, (1.) The exerciſe of all the chemical arts in ſuch a manner as to ſupply 
beyond the demands of a ſingle nation; and afford a ſurplus of commo- 
dities for exportation, and — conſumption. (2.) The ſeveral ways of 
condenfing, curing, preparing, ſecuring and fitting natural and artificial pro- 
ductions, or commodities, for tranſportation and carriage. And (3.) The 
means of ſupplying the chemical neceſſaries to voyagers, and travellers, 
for founding, ſupporting and improving trade, traffic, and commerce in 
different countries. | 


Commercial I. 
chemiſtry. 


Hints for extending the chemical arts, and rendring them commercial. 


How to be e · 3. This Subject is of too complex, and intricate a nature, to be adjuſted 

tended. from bare philoſophical and chemical confiderations : a knowledge of the 
different policies, laws, intereſts, and cuſtoms of nations is here required ; 
or the joint abilities of the ſtateſman, and the merchant. Thus perhaps 
it might not, tho? it were practicable, be the intereſt of England to rival 
France in wines and brandies; Germany, and Sweden in metals; nor Holland 
in the production of corn-ſpirit, and the cheap preparation, or refinement, 
of certain other commodities. 

4. But ſuppoſing England at full liberty, and the cuſtoms, duties and 
draw-backs in her favour; then it is a point of philoſophical and chemical 
conſideration, to ſhew what arts may be render'd commercial, for the benefit 
of our own kingdom. And among others of this kind may come the fol- 
lowing z viz. | | 

(1.) The arts of wines and brandies; from grapes of Engliſb growth. 
(2.) The fame arts, without grapes, to greater advantage. 
(.) The art of producing corn-ſpirit, to better advantage than the Dwich 
and under-ſelling them at the foreign markets. 
(4-) The art of producing vinegars, cheaper than in France or Holland. 
Nie 2 The art of producing arracs, equal or ſuperior in goodneſs to thoſe 
dia. | 
(b.) / The art of refining camphire, to greater perfection than in Holland. 
(7.) The art of making hard oil- ſoaps, equal to the foreign. 8.) 


Of Commercial CunmMis Tay, 


- (82) The arts of curing ſeveral ſorts of fiſh, and fleſh, to greater ad- 
vantage than in Holland, Germany, Ce. 200 | 
(9.) The art of refining borax, to greater perfection than in Holland. 
(9) The art of making 'white-lead, to greater advantage, than in 
Holland. | | 
' 5, It is not neceſſary to be large in the enumeration of other chemical 
arts, no leſs improveable than theſe, for the purpoſes of commerce; be- 
cauſe a ſingle one, when fully advanced and extended, may often prove 
the principal buſineſs of a whole country; as the art of wines in France, 
Spain, and Portugal; the art of ſugar in the plantations; the art of metals 
in Germany, and Sweden, &c, And in this large view it is that arts come 
to be conſider'd under the head of commercial, as, in a leſs extenſive way, 
they fall under that of technical chemiſtry ; to which we therefore refer. 


Conſiderations on the more perfect ways of condenſing commodities, for ex- 
pPDaaoʒortation, without impairing their virtues. | 
6. Before goods are ſent abroad, *tis proper they ſhould be reduced to 
the leaſt volume they are capable of, without injury; and put into a con- 
dition of receiving the leaſt damage from the weather, ſalt- water, and 
other accidents. Thus, metals are tranſported: inſtead of their ores; ſugar 
inftead of the ſugar- cane; dry raifins inſtead of grapes; high ſpirits inſtead 
of low-wines ; ſalt inſtead of ſea-water, Cc. with care to ſecure each ſub- 
ject, that requires it, in a ſuitable fuſtage, or futail. And thus by means 
of commercial chemiſtry, different countries are ſupplied with pitch, tar, 
rolin, turpentine, brimſtone, wax, oil, tallow, tann'd-hides, wines, bran- 
dies, falt, ' ſugars, treacle, paper, lead, tin, iron, ſilver, &c. whereby 
all trade, nne and commerce is ſup ported. | 


. _ Hints for the hiſtory of commercial condenſation. — © 
7. (1.) The method of condenſing wines, ſo as greatly to leſſen their 
bulk; and at the ſame time improve their virtue and goodneſs, and render 
hen more durable, or leſs ſubject to change or decay, either by land 
* Rae > 3:99, io bat | | 
| (2.) The way of condenſing malt-liquors. and vinegars for exportatio 
in the form of a rich liquid, not ſubject to ſpoil in the longeſt. voyage. % 
(3.) The art of condenſing all kinds of ſpirits, brandies, rums, and arracs, 
1 * of their natural flavours, 7 2 | A r 
4.) The art of condenſing the juice of foreign grapes, and leaving it 
N into mince in countries "that produce 2 1 of em) 3 
J. Methods of reducing the. tinging parts of the more bulky dy 
ful to a kind of extract; for the, uſe of dyers, 3 * 
(6.) Fecnee tincal, and borax, to a leſs volume, or 
weight; yet retaining all their eſſential parts. © | | 
Hints for. the biſtory of commercial curation. 
8. (1. The beſt ways of curing animal ſubſtances ; but particularly fleſh, 
hh, and animal oils or W | 
I. b b | 
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ſecuring them to the beſt advantage. 
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The beſt of curing various vegetable commodities 
Ro. {pi wy, and all animal vegetable, and mineral de” 


Hints for the biſtory of commercial package. 


9. (1.) When goods are cured, and reduced. to their ſmalleſt bulk, for 
tion, the next conſideration is the manner of packing them up, and 


(2.) Goods are reducible to two ſpecies, viz. uid and ſolid ; —— to 
the nature whereof, they require a different package: whence an inquiry into 
the beſt ways of ſecurin mir 
turpenti ne, quickfilver, 

( (3) An inquiry into the beſt methods of ſecuring ſolid, but liquifable 

oods ; as kelp, pot-aſh, ſugar, ſoap, nitre, vitriol, borax, alum, Ge. 

(4.) The methods of ſecurin ang volatile and ſtrong-ſcented ſolids ; as cam- 
phire, muſk, aſa-fortida, Sc. ſo as to prevent their. avolation, or affocting 


(5.) The beſt methods of ſecuring teas, and all fine goods, that are apt 
to catch and retain any heterogeneous odour. 

(6.) The beſt ways of preparing wrapping-cloths for dry goods; as the 
Eaft- — wax. cloth, and tutenag-canifters, ts Engliſh oil-cloth, tar- 
pawling, Ge. 


Hints for a biſtory of the uſes of chemiſtry to travellers, or in long voyages 
at ſea, with a view to commerce. 


. (1.) The neceſſaries for long, trading fhewn ; as particularly 
a c Memical cheſt, a portable-furnace, and a ſmall apparatus, conſiſting of 
a ſcrew-preſs for oils z of flux-powders, quick-filver, and antimony, Er. 
for aſſaying of gold, ſilver, and ores. 

2.) The more certain ſigns of mines ; eſpecially from the chemical exami- 
nation of mineral waters, and the evaporation of mineral juices. 

(3.) The more expeditious ways of aſſaying animal, vegetable, and mine- 
ral ſubſtances 4 na 7 1a engarren or merchantable com- 
modities illu in oils, ces, mineral liquors, drugs, ores, 
and . or metallic matters. r 

(4.) Heads of inquiries, to be made by travellers, into the productions of 
—_— countries, as particularly into the manner of preparing arracs, nitre, 


bother kinds of goods. 


| en and the curing of teas in the Ea; making ſal-ammonizc 
m the 


ant; vitriol in Germany; brandies in France; pot alfi in 27 &c. 
(5.) An account of certain chemical contrivances, capable of 
travellers and merchants in the condition of commodities ; with the mot 
expeditious ways of detecting ſuch impoſitions: as the ſophiſtication of 


Vines, brandies, vinegars, AITACS 3 dren aryl -fand, gold- 
bars, or ingots, filver, copper, tin; counterfeit gems, 


ing 
8 and expeditious chemical way oof diovering de 


doo — — 5 fy — commodities : — — 
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(7.) The more ready ways of examining whether unexpetienced waters 
be 7 
(8). The beſt methods of preſerving fruits, flowers, and ſeeds in their 


perfection, during 


a long vo 
(9.) The beſt — of — and preſerving freſh-water at ſea. 
— ) The beſt and moſt expeditious ways of edulcorating the ſea- water, 
ſo as to render it potable, or fit for common uſes. 
(x 1.) The beſt methods of preſerving freſh proviſions, at ſea. 
12.) The beſt pharmaceutical methods of curing certain diſeaſes kent 


and travellers, in long voyages, and in ſome particular countries, 


SECT. IV. 


Of Oeconomical CHEMIST RV. | 
. D economical chemiſtry, is underſtood the application of philoſo- Occonomical 
B phical, technical, and commercial chemiſtry, to the particular uſes * 


of a ü 

2. Hence economical chemiſtry is of extent; as bringing into 1, «/e+ and 
practice, tho* in a ſmall way, moſt of — works of comm ech and — 

technical chemiſtry: from e latter whereof, it differs only as that does 


. firſt producing to ſerve a family, the ſecond 


le nation, and the t the world. 
3. 211 branch of chemiſtry ma _ confider'd with regard to the ſeveral 
offices of a houſe ; wherein, as in ſo many different laboratories, tis uſually 
; that is, with regard to the 8 the cellar, ſtore room, 


dairy, laundry, and their reſpective ſtores, furniture, and apparatus, 


Hints for the aconomical bift  Pifory of n or the management of the 
e e ce 


(en ee, ES 


fermentation. 


1.) The method of brewing with honey, for mead, metheglin, and a 


liquor reſembling canary 
(3.) The method of of brewing with treacle, ſugar, and mix*d vegetable 
matters, 


4 The beſt method of making cyder and perry; either ſimple, or by 
"(53 =) The method of brewing wick dess purticala vegetable juices, of a 


e nature. 
(6.) Certain new methods of making particular drinks.. 


(7.) The art of for freſh and ſound, fi 
2 art of preſerving yeaſt, for ſome months, or 


(8. The whole buſineſs of making perfe&, ſound, and wholeſome wines 
Engliſh grapes. 
Bbb2 9.9 
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(9. The beſt ways of imitating all the _ wines, without either 


grapes, or raiſins. 

(10.) The perfect imitation of Tokay wine. 
N (11.) The art of made-wines, with mie, or without, to great pet. 
ection. | 

(12.) Some methods of curing foul 21 ropy winds and recovering eager 


drinks, 
(13.) The beſt ways of defending a vaylt or cellar from froſt ; and of 


reſtoring wines or drinks that have been frozen. 

(14.) The methods of preſerving the caſks and brewing-veſſels, in their 

reateſt purity and perfection: with certain ways of recovering muſty veſſels, 

(15.) The beſt — of erecting a brew-houſe ; ſo as greatly to leſſen 
the labour and expence uſually attending the making of drinks. 

(16.) The art of vinegar and verjuice ; from malt, raiſins, wines, cyder, 
crabs, &c. with the beſt methods E making them durable, and preſerving 
chem at all times fit for uſe. 


Hints for the biftary of the Pillatory, aud ibe fore- room. 


The family * 1. ) The perfect ways of making the moſt uſeful fimple-waters. 
Pillatory and © M The beſt manner of diſtilling ſpirits from the grounds of beer, ale, 
Here rm. or wine-lees, for the ſervice of the lamp, or the making of compound 
Waters. 1 ©: 

(3:3 A ſet of the moſt uſeful cordial waters, for the ſervice of a family 
made either by diſtillation or infuſion, - / © 

(4.) Certain eaſy and cheap voye of invitatiog French brandy, and Indian 
arrac, for family-uſes. 

(5.) The kind of ſtill moſt proper for csconomical purpoſes ; with the me- 
thod of ſetting and working it to advantage eſpecially i in large families, and 
gentlemens country- ſeats. 

(6:) The beft methods of drying and preſerving flowers, fruits, herbs, 
roots, and ſeeds, for family-uſes. © 
200 The ways of preſerving forcign fruits, as oranges, citrons, Cc. al 

e year. 

(3. ) The art of conſerving certain vegetable productions, in vinegar, or 
compound pickles. 

9.) The art of conſerving fruits, flowers and vegetable juices with ſugar ; ; 
for the table, and certain medicinal uſes. 

(10.) The art of conſerving certain animal ſubftances with ſalts, iow, 
and acid fumes, or ſmoke, for the table. 

(11.) The beſt methods of prfrig was, pn legumes. ſo to eat 
as if freſh gather'd. 
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(2.) The, moſt expeditious and agreeable methode of lighting a fire, os 


warming a room, 
(3.) The beſt methods of preventing the inconveniences ariſing from 
ſmoke, ſoot, and efluvia in a kitchen. | | 


( The art of edulcorating the refuſe fat of a kitchen, for lamps or 
other economical uſes. ; | | 

(5.) The manner of introducing the Balneum Marie, and Papin's digeſtor, 
into the kitchen, with advantage. N | 

(6.) The beſt methods of preſerving all the metalline furniture of a 
kitchen, from ruſt and tarniſh, . 5 

(J.) The method of expreſſing ſallad- oils from various ſeeds ; as particu- 
larly from the ſeed of muſtard, So. 1 

(8. ) The method of making the fineſt and keeneſt ſalt for the table 


with the ways of rendring it medicinal to certain purpoſes. | 


Hints fer the chemical biſtary of the dairy, 


7. (1.) The chemical hiſtory of milk, and its different parts. Arts of the 
(2.) Methods of procuring the largeſt yield of dairy productions. dairy, 
(3.) The chemical hiſtory of rennet, and certain vegetable acids, in the 


making of cheeſe and butter. 
(4.) The proper application of cold, heat, reſt, and agitation in the buſi- 


neſs of the dairy. 
(S. To determine the beſt kind of veſſels and utenſils for the dairy, 


(6.) Ways of flayouring and colouring theſe productions to any particular 
taſte, or fancy. 


Hints for the chemical hiſtory of the laundry. 
8. (r.) The beſt family methods of making ſoaps, for different kinds of 4 of the 
linen and laces, c. 2 N laundry. 
2.) The beſt family ways of preparing the fineſt blues and ſtarch. 
(3.) The beſt methods of taking ſpots, ſtains, iron - moulds, mik-dew, Sc. 
out of linens and lace. | 
(4.) The art of bleaching, or whitening of linen. | 
(5. The method of ſoftening hard waters; or fitting them for the uſes 
of the laundry, dairy, and the kitchen.” 


Hints for the chemical biftory of certain pleaſurable, economical matters. 

9. (J.) An account of ſeveral curious and uſeful ceconomical experiments. Various fa- 

(2.) To preſerve paintings, and all kinds of furniture within doors. —miv matters 
(3.) To preſerve wood-work, expoſed to the wet and weather. 

(4.) The hiſtory of manures; and the beſt ways of preparing grain for 


the ground, , f 
(5 To render potable liquors cool and pleaſant in the ſummer, or in 


bot countries. | | 8 
(6.) To find pleaſant and wholeſome ſubſtitutes for teas, &c. in Exgland. 


23 
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/) The hiſtory of the hot-houſe ; with new contrivances for producin 
the —— coffee, and various foreign fruits. N. 


68.) The ways of procuring grateful odours, and re- vivifying the air in 
rooms, ox large aſſemblies. 
' (9.) The ways of exhibiting curious chemical phænomena at public en- 


tertainments, in the way of illuminations, &c. 
ro. Thus we have lightly touch'd ſome principal heads, under which che. 


miſtry, or artificial philoſophy, may be confider*d, with a view to its farther 
| advancement. The form wherein they are ſpoke to, being that of hints, 


ſhews them intended for perſons already acquainted with the art : as hints 
are more ſuited, and often prove more acceptable, to the intelligent in 
any art, than thoſe full explanations, and uctions, which are grateful 
chiefly to the leſs knowing; who may be better gratify'd by exemplifying 
and illuſtrating the particulars here intimated. For the preſent, it is hoped, 
that any one — hence form ſome tolerable notion of chemiſtry; and 
become ſenſible of its utility. 
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An Ess Ax to introduce a 
PORTABLE LABORATORY: 
| By means whereof all the | 


CHEMICAL OPERATIONS 
Are commodioully perform'd, 


For the purpoſes of philoſophy, medicine, metallurgy, and a family. 


With SCULPTURES. 


8.-E:C-T 1. 
PRELIMINARIES. 


L, HE intention of this eſſay is to facilitate, and promote, the The de 
| tice of chemiſtry, by delineating a commodious laboratory * 1 8 
ſome familiar directions for its uſe and application. 

2. But as the uſes of the laboratory cannot be underſtood without ſome 

vious knowledge of the art intended to be practiſed with it; we ſhall 
— by way of preliminaries, give a ſhort view of chemiſtry, and point 
out the general manner of exercifing it to advantage. 

3. Chemiſtry is of a very extenſive nature; ſo as to aſſiſt all the other Nature off 
arts and ſciences : whence it may be conceived as an effective or artificial n 
kind of philoſophy, that greatly contributes to ſet on foot and promote the 
active buſineſs of the N a 

4. The art indeed has hitherto been little confided in this light ; but 
is time to advance it beyond an infant ſtate, and introduce it farther into 
human affairs. * 

5. The works of Lully, Valentine, Hollandus, Paracelſus, Helnont, Glauber, 
and the generality even of the more eminent chemifts, do not ſhew us the 
true nature and genius of chemiſtry ;. or the direct manner of a plyin it to 
the improvement of uſeful knowledge, arts, trades, and the buſineſs oł men. 

Thoſe authors either had not- the wr — * or talents for the put- 

poſe ; ſome of them wanted, generoſity and frankneſs, others a-due-compals- 
of knowledge, others a clear and intelligible way of delivering themſelves ;. 
and moſt of them wanted a tincture of the true philoſophy and geometrical 
reaſoning :. ſo that, in general, they have amuſed, perplexed and puzzled: 
themſelyes, as well as their readers; and thus render'd a plain and ratianal 
ut diſagreeably intricate and forbidding, ee * 
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Hs uſe to phi- 6. But the happy philoſophical temper and talents of Mr. Boyle, have 
. clear d us of this em ment; and ſhewn how chemiſtry may be familiarly 
ractiſed to advantage: his diffuſive knowledge, and ſober reaſon, have 
{-ttled the art upon its true foundation; and directed the application of it 
to the nobleſt uſes. He has ſhewn us the method of introducing ſound 
philoſophy inte the laboratory ; and there applying it to buſineſs, the pro- 
motion of arts and every kind of uſeful ſcience. And perhaps there is no 
better method than this, diſcoverable by human means, for the advance- 
ment of philoſophy itſelf, and the practical inventions of men. 

7. Thus,”the e Hts our times is often explain'd, illuſtra- 
ted, confirmed, improved, and in ſome caſes ſhewn to be inſufficient, by 
the proper uſe and application of chemiſtry ; whoſe peculiar province it is 
to ſeparate, diſſolve and compoſe bodies by. art, change their internal tex. 
ture, and give them new, ſenſible properties, forms, and appearances. For 
example, it can readily change the colours, taſtes and odours of various con- 
cretes z render fix d bodies volatile, and volatile bodies fix'd ; turn fluids into 
folds;-and-{olids- into fluids ; corroſive bodies into neutrals, and neutral 
into corroſive bodies; with yumerous inſtances of the like nature; and all 
this by means of certain operations, the cauſes whereof are in the hands of 
the artiſt : whence the furnace becomes an admirable engine for philoſophi- 
cal inquiries. And attofditgly; the uſes which Mr. Boyle, M. Homberg, 
Dr. Stabl, and ſome few others have made of it, open to us a pew ſcene of 

things; and ſhew the ſyſtem of the world itſelf to be a kind of laboratory, 
where infinite operations are at once carried on without confuſion, © 
8. And whoever defires to ſucceed in philoſophical chemiſtry, might do 
well to imitate the authors Juſt now mentioned; both in the bufineſs of ex- 
perimenting, and reaſoning upon it; which they purſue in a calm, geo- 
metrical manner, from data.to quefis ; having previouſly form'd to them- 
ſelves a kind of chemical algebra, whereby they ſoon find whether a pro- 
wow be ſolvable, and in what manner its ſolution ſnhould be attempted. 
The excellence of chemiſtry lies not in hurry and multiplicity of experi 
ments; but in a ſedate and orderly performance of operations, with particu- 
lar; views à and coming at. the end by the ſhorteſt means: all along obſerving 
e Phænomena, {o as to give a ſatisfactory cauſe of the effect; and ſhes 
ow the diſcovery may turn to advantage. 
9. Chemiſtry, practiſed in this diſcreet manner, ſeems capable of anſwering 
any expectation that can be rationally entertain*d of it: but will conſtant! 
Perform leſs, in proportion as it recedes from fo fundamental a rule. This 
may appear-by; comparing together ady number of chemieal authors; who 
ate always found to ſucceed belt in the mptovernent of the art; as they hadi 
eater compaſs of knowledge, aud a cool philoſophical head. For example, 
let 1 7 Homberg, and Hoſfmai, be compared with Bieber, Kunctel and 
Glauber, and the difference will preſently appear, together with its cauſe. 
10. The chemical analyſis of fo ſimple a thing as nitre, led Mr. Boyle into 
the mechanical explauationi of fluidity and firmfeſs, volatility ahd fixedneb, 
corroſiveneſs and corrohibility,” taſtes” ah4 odours, and the natute"of forms 
and qualities in bodies; all which Ne Has given with that perſpicuity and 


- elegance, 


* 
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elegance, as cannot but recommend chemiſtry to thoſe who are concern'd 
for the improvement of philoſophy. But Becher, with great talents and 
a warmer head, has run thro* many branches of philoſophical chemiſtry, in 
a laudable indeed, but leſs diſtin and perſpicuous manner. | 

11, By means of the burning lens, M. omberg has ſhewn, that gold 
and filver are as volatile at the fire of the ſun, as the other metals are in 
our common furnaces ; and adds much light to the art, by ſhewing how 
this new furnace may pave the way to a new philoſophy ; as the microſcope 
and the air-pump have done in their turns (a): whilſt Kunckel has improved 
and enriched Ner?s art of glaſs, with ſeveral new diſcoyeries that required 
leſs genius, aud much ſlenderer abilities (). 

12, Dr. Hoffman has given us a collection of ſolid and uſeful obſerva- 
tions, founded - nay large experience, in ſeveral parts of common and phi- 
loſophical chemiſtry : but Glauber, an indigeſted heap, or rhapſody of im- 
provements, many of them hypothetical, or built upon flight foundations (c). 

13. But for ſolidity of judgement, and true attachment to obſervation, 
experiment, and geometrical reaſoning, in the ſublimer chemiſtry, Dr. Stabl, 
| CPP bee . aw (a). 5 3 3 | 
| 14. And as chemiſtry is thus ſerviceable to the purpoſes of philo k Br ab tearts. 
| it muſt neceſſarily be as ſerviceable to arts; which are nothing — Ke — * 
. phy I to practice, for ſupplying the neceſſities and conveniences of 
, mankind. : 
f 15. That the rational art of medicine has an entire dependance upon che- I, medicine. 
, miſtry, is ſhewn by that great. profeſſor of both, the learned Boerbaave, 
in his elements of the art; is farther confirm'd by Dr. Hoffman (e). 
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0 The natural ſtate of a living body, or what paſſes therein, cannot be 
X- known without its aſſiſtance. The digeſtion of the aliment ; its converſion 
o- into chyle, milk, blood, and lymph; the generation and office of the 
n. bile; the origin of ſalts and oils in the blood ;, the great tendency of 
o- all the 2 of the body to putrefaction; with numerous other phænomena 
ed, and effects, require chemical explanations, before they can be ſatisfactorily 
ri underſtood. Nor are diſtempers to be known, and rationally cured, without 
cu- the ſame aſſiſtance; as might be ſhewn in all inſtances, to the great ad- 
ing 3 of phyſic. — hn Sr | 
ew 16. Pharmacy is ca of receivi t improvements from chemiſtry ; I, arne 

tho? indeed this RD of * a vikal, to ſhew how far the 
ring virtues of fimples may, be extracted for medicinal uſe, and how far the fim- 
ntly ples had better be given in their crude or natural ſtate. This however is 
This certain, that many of them may have their eſſential and more efficacious 
who parts ſeparated from the noxious and leſs uſeful, by means of chemiſtry ; 
ad i and thus be reduced to a commodious form for practice. In particular, a 
nple, noble extract may be chemically prepared of the bark ; ſo as to contain the 
and full virtues of the concrete, without its woody part; which perhaps is ſome- 
ſe, Vor. II. 5 DO CR RY His oY! - . ,_ times 
e into | 0 Wa, > 1 118115 PE” Wes, 

P „ % Þ Academ. i . chemico-phyſico medic. Stablii, &. 

u e eee ba: eee S, 
2 J Glauber. Opera uni vers. | | | 
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times the cauſe of obſtructions, and other diſorders charged upon the uſe of 
this remedy. | | 


17. As for the mechanic arts, the preateſt part of them depend almoſt 
totally upon chemiſtry.z which either furniſhes them with tools and utenfils, 
jects or the proc themſelves. Thus all metals are the genuine pro. 


ductions of chemiſtry 3. whence tools and utenfils for all kinds of buſineſs are 


tt trades,. 
and commerce. 


made. The art of glaſs is a mere chemical art, both in its ſubjects and 
Various pigments are produced by chemiſtry for the uſe of the 
inter ; and various colours for the uſe of the dyer. Salt, alum, ſoap, 
vitriol, ſugar, lime, brick, plaiſter, wines, brandies, and moſt of the faple 
commodities of Europe, are of the ſame origin. 

18. Thus, if we ſingle out any particular arts, we ſhall generally find 
that their riſe and improvements were owing to ſome chemical diſcovery, 
or application. To inſtance in the art of ſugar 3 had it not been for a che- 
mical expedient, to make the boiled juice of the ſugar-cane grain, and bring 
it to a dry form, we muſt have been contented to have uſed a rob, or a 
kind of treacle, inftead of ſugar ; as it is ſaid they do in ſome of the 
Zaſt to this day, for want of the art of graining. And it has found, 
not only in England, but alſo in Germany and France, that the greateſt 
improvements in the art of refining fugar, have been made by lch as 
were directed and influenced by ſome previous chemical knowledge. 

19. Nor is chemiſtry leſs uſeful in the way of trade and commerce; as it 
teaches the beſt methods of packing and ſecuring goods of all kinds; re- 
ducing them to their leaft dimenſions ; and preſerving them from. the ac- 
cidents-of the weather, the fea, and the like. Fhus inſtance, . it ſhews 
the way of reducing all ores to'their metals, refuſe-wood to pat-aſh, ſpices 
to their eſſential oils, brandies to alcohol; the method af condenſing wines, 
or bringing all their eſſential parts into a fourth of the whole, c. At the 
fame time, this art directs the package, . fuſtage or futail, proper for every 
commodity, from previouſly knowing what bodies are diſſolvable, and what 
undiſſolvable by others; Thus, to give an obvious inſtance, as treacle is 
very ſubje@ to waſte, on account of the property it has of penetrating and 
I the reſinous ſubſtance of the caſk, this cannot be efteem'd its beſt 
kind of futail; whence we are directed to look out for another. 

20. And laſtly, for the ſervice of a ſamily, nothing ſeems better fitted 
than chemiſtty ; as it directs and teaches all the ways of making patable 
liquors, preſerving meats, diftilling waters, waſhing,  cleanſiog, varniſhing, 
and preſerving goods of all ſorts 3 and enters at once the whole buſineſs of 
the kitchen, the laundry, the ſtore· room, the dairy, the granary, and the 
cellar ; as has been ſufficiently. intimated in the preceding general eſſay. 

- er. An art of ſuch extenſive benefit. might bear to be warmly recom- 
mended; eſpecially. fince the generality ſeem little appriz*d of the nature and 
uſes thereof ; but as in all the parts of chemiſtry, a ſedate and ſober conduct 
is preferable to a warm and vigorous. one, we, ſhall leave the reader to his 
own reflections upon the farther uſefulneſs of this art, and procecd to offer 


a few general directions for praiſing it with advantage. . 
| | 
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22. Thoſe who have but a ſlender notion of chemiſtry are apt to fancy De 35% way 


it ſomewhat myſterious, or at leaſt more difficult to acquire than many , pra#ifing 


other practical ſciences ; but a little farther acquaintance therewith will ſhew chemifiry. 
it to be as eaſy as practical geometry, or the common experimental philo- 
ſophy 3 and obtainable by a moderate application. Nay, the great facility 
8 it may be learn'd hath occaſion'd many writers deſignedly to 


diſguiſe, perplex, and render it leſs intelligible ; that only the wor as 
they call them, that is, thoſe who did not want their affiſtance, might be 
benefited by it: as if all mankind had not a common right to ſo uſeful 4 
branch of knowledge * | 

23. 'Tis true, chemiſtry, like other arts, muſt be conducted by certain 
rules, and cannot be conquer'd at once; or to ſay truth, is ſcatte to be full 
maſter'd by human abilities : the uſes and applications of it being alm 
endleſs, or its nature inexhauſtible. Yet, the common qualifications of 
men, without any deep or intricate ſtudies, are ſufficient to carty us through 


an inſtructive and profitable courſe of it; tho? we ſhould never attempt the 


mercuries of metals, malleable glaſs, or the philoſophical tincture. 

24. And ſuch a courſe as this, any man may proceed in; either by form- 
ing rules to himſelf, or following thoſe preſcribed him by others. For, as 
the art is practical, and not capable of being carried on under wrong ma- 
nagement z the operator preſently gains light from his 6wn errors, of in- 
ſtructs himſelf by his miſcarriages. And this method, when diſcreetly pur- 
ſued, is the beſt and perhaps the only effectual one of learning the art: 


23 it fixes and inculcates things on the mind, better than verbal inſtruction, 


or bare ocular inſpection; and renders a man intelligent and practically 
knowing in what he is about; at the ſame time that it procures him a 
wlent and habit of working: which no words, deſcriptions, or examples 
could of themſelves poſſibly do. And accordingly, the beft chemiſts have 
been form'd, and the greateſt improvements made in the art, by ſuch kind 
of procedure. All that direction and inſtruction can do in this matter, 
m7 to give the firſt motion to the wheel; which muſt afterwards be 
turn'd by the hand of the operator. Chemiſtry therefore cannot be a very 
dificult art, which thus teaches itſelf, and breeds its own maſters, 


25. The danger indeed attending it is greater than the difficulty z and To avoid tbe 


may regard the perſon, the 5 or the fortune of the operator. — 
W 


When a chemiſt treats certain bodies, whole rties he is unacquainted 
Withal, or commits a miſtake in an operation, . ucceſs whereof has never 
deen tried, he may ſometimes run the riſ of breaking his e and be- 
ng offended with noxious fumes, But accidents of this kind are rate; 
nor is any man obliged to try dangerous experiments, or to fearch after 
ſuch deſtructive or pernicious things as gunpowder and poiſons. And in 
ale any uncertain operation were to be gone upon, a little common pru- 
lence will provide againſt contingencies ; ſo that the burſting of glaſſes, or 


the unexpected eruption of fumes, ſhall occaſion no farther miſchief, And 


8 for the general operations of chemiſtry, the accidents to which any ore 
@ them is liable are expreſly deſcribed and provided againſt by all good 
authors. So that upon the whole, chemiſtry is not more dangerous to the 


"g 


at- 
it. 
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the more of plain natural ſenſe and ſound ph 


is requiſite to prevent miſchievous. effects upon a man's 1 fortune, 


 PrRELIMINARIE 8. 
perſon of the operator than many other arts; as particularly the art of 
mining, fire-works, caſting, building, navigation, air-pump experiments, G. 
all which require to be practiſed with prudence diſcretion, 

26, The fludy of chemiſtry is alſo ſuppoſed to give a wrong turn to 
the mind; and ſet the brain at work upon impracticable ſchemes and pro- 
jects: and in truth, there have been many wild chemical projeRors, But 
this objection does not perhaps lie more againſt chemiſtry, than mathe- 
matics, divinity, and ſome other noble and rational ſtudies, which have 
likewiſe made the head giddy : ſo that the fault is rather in the men than the 
ſtudy. Whence a hot or crazy brain ſhould never be directed to chemiſtry ; 
which of all things requires ſolidity; and is ever 23 to beſt advantage, 

iloſophy is employ'd in it. 

Nor do the ravings and reveries of ſome ine chemiſts about their 

elixir reflect upon the art, any more than many other dreams about the 
motion do upon the uſeful doctrine of mechanics. 

27. But tho? the head may remain ſound, there are ſtill other inconveni- 
ences into which generous tempers, and public u a are eaſily betray d, 
upon making a little acquifition in chemiſtry. When a few proceſſes have 
opened the mind, and given a proſpect of a great and genera to be 
procured by them, tis almoſt natural for mankind to form thoughts of 
extending the benefit, and reducing experiments to. works. The world is 
ſo much obliged to this enthuſiaſtic kind of ſpirit, that perhaps it ought not 
to be curb'd, otherwiſe than by. the difficulties and | diſcouragements it 
naturally meets with in the execution of large defigns. *Tis often an eaſy 
matter in chemiſtry, from ſingle experiments to form ſchemes of gainful 
buſineſs ; but it often requires thought, ſkill, and more than ordinary abil:- 
ties to erect a promiſing operation into a profitable trade. Nor does the 
great obſtacle to ſuch an advancement uſually reft in-the art of chemiſtry; 
but more immediately in the civil and moral circumſtances of men: which 
are much more difficult to be ſeen into and directed than a chemical pro- 
ceſs ; eſpecially by thoſe who know but little of the turns, the temper 
and paſſions of mankind. And indeed a large ſhare of ſagacity and caution 


from the imprudent exerciſe, or raſh application of chemiſtry ; the danger 
in this caſe being ſeldom ſeen till tis felt. And againſt this evil, an exten- 
five knowledge, ſagacity, good ſenſe, and a diſpaſſionate view of things, 
are the only preſervatives. 


Ababitef ex- 28. The buſineſs of experimenting in chemiſtry, or conducting the u- 


perimenting rious proceſſes thereof to advantage, is an eaſy taſk, compared with the 
to be acquired. former; as depending entirely upon the acquiſition of a habit for this kind 


of manual operation: which is the common caſe of artizans or handy- 
craftſmen,” who are not born to adroitneſs and dexterity of the hand; but 
form it by time and application. A young operator muſt not expect to 
go through chemical proceſſes in the ſame. perfection as. a veteran who 
might himſelf be no leſs foiled at a new operation. It would perhaps ei- 
p . {kill of a 50 chemiſt to caſt a piece 12 — _ 1 
word-bdlade ; tho' theſe are tions not very foreign to his ordinary 
f ! o operat 0 ery iorcign employmen. 
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employment. But a beginning muſt be made; and perfection will come by 

bar In caſe of any — the cauſe ſhould be diligently inquired into; 

and the remedy found and apply'd. Thus for example, ſuppoſe a young 

chemiſt, attempting to make the common pocket-ſoop, ſhould prepare a 
fine ſolution of animal fleſh, and proceed to boil it, in a common veſſel, 
over a common fire, to its due — he would find, before the ope- 
ration was ended, that contrary to expectation, his ſoop turn'd black, nauſe- 
ous and empyreumatic. Upon inquiring into the cauſe hereof, he will diſ- 
cover that his fire was too „or applied too near his matter, ſo as to 
ſcorch or burn it like a coal. This may put him upon applying the fire to 
another parcel of the * thro* a certain medium, which will not allow 
it to have the ſame : and thus he is directed to the Balneum Marie ; 
where the thing will ſucceed to his wiſh, And the like method of reaſon- 
ing, caſting about, and inventing, ſhould be uſed in all ſuch failures z where- 
by, at length, the beſt ways of operating will be found, and the habit of 
preparing commodities in their utmoſt perfection procured. 

29. In general, chemical operations require a length of time, and a good 
deal of patience z to which the chemiſt muſt, by all means, inure himſelf. 
To haften an operation in many cafes is to deſtroy the end propoſed to be 
anſwer'd by it. Thus in the rectification of brandies, our ordinary diſtillers 
ſometimes make their goods, as they call them, worſe than the malt-ſpurit 
they pretend to rectify; merely thro” haſte and inadvertence. | 

30. Upon the whole, the practice of chemiftry requires * more 
than common care, conduct, and good ſenſe, to direct each proceſs ſuitably 
to the nature of the ſubject, and the intention of the operator. 


SECT. IL | 
Deſcription of the Furnace, its apparatus and JubjeTs 


of operation. 


I, Principal obſtacle to the general exerciſe-of chemiſtry, being the Def» of the 
difficulty of procuring proper furnaces, veſſels, utenfils. and ma- 4% 41. 
terials for the purpoſe ;. a portable laboratory, ready fitted for buſineſs, is 
here delineated. | 
2. The contrivance is ſach, that not only. courſes of chemical experiments 
and operations may be perform'd by its means; but commodities be pre- 
x97 Bay a ſufficient quantity to ſupply. the demands. of a family and 
len | 


Xr , . are nr 


3. A thing of this kind was. firſt attempted by that excellent chemiſt | 
+ to Toban, Foach. Becher; to wen ory Fark we with pleaſure acknowledge our- 
* elves indebted. | 


65. 4. The laboratory conſiſts of three parts; viz. a furnace, an apparatus, Is par. | 

ef ad a materia chemica.. | | 
nary 2 | * 
nend | 


=  - = | Deſcription of the Furnace, 


The furnace. " 5. The furnace is general, or fitted to perform every operation of che- 
| miltry, for private * z or even a little circle of buſineſs, It has — 


principal which we call by the names of the cover, the ring, the 
® See plate I. ; the foot; all of them diſtmguiſhable at fight “. | 
II. The general office and uſe of the cover is to check, ſuppreſs and 


throw back the heat and flame, or prevent the fewel from ſpending itſelf 
too faft ; as it otherwiſe would do, with little effect in many operations, 
For the action of fire being not momentary, but ſucceflive, the more it is 
kept in, and directed upon the fubject, the greater its effect, or the more 
| thrifti aryl, In order to increaſe the draught, and ſqueeze the air 
+ Ser plate I. more forcibly thro? the body of the fewel, there is a moveable chimney +, 
VII. that may occaſionally be fix d to the orifice, left for that and other purpoſes, 
1 I. in the top of this cover ||. "4 15, Of | 
* The ving is the ſeat of numerous operations ; the ſubject to be acted 
upon by the fire being frequently lodged: therein: and in other cafes it hel 
to enlarge the furnace; and render it capable of operations which it cou 
Ver plate I. not etherwiſe rm *, | | 112 
H. IV. VIII. g. The body ferves to contain the fewel, and is the common ſeat of the 
fire, In many caſes of fufion, as in running metals from their ore, it per. 
forms, at the ſame time, the office of a crucible ; and contains the ſubſect, 
3 NT with the fewel, after the manner practiſed in the ſmelting. 
el, es F. 0 ; 0 
II. II. S. 9. To this body belong three ſeveral grates |, that may be placed at dif- 
E. plate ll, foront heights therein, according to the nature of the operation, and the 
; diſtance required between the fubjet and the fire, 
10. And laſtly, the foot, whereof are two kinds, is not only of uſe in 
ſupporting the other parts; but alſo in receiving the aſhes of the fewel, 
— the melted matters, that by the fire are made to flow, and run down 
into it: and thus performing the office of a receiver, tis of ſingular uſe in 


® See * I. n and preferving ſubſtances that might otherwiſe be ſpilt or loſt *. 
I 11. The more 1 


II. HI. . iate appurtenances of this furnace are fewel and 
Tes appurte- bellows. The fewel may be charcoal; or, as there is a contrivance for a 
ane. vent or flew in the body of the furnace, common ſea- coal may be em- 


ploy'd, and the ſmoke directed up the chimney of the room, where the 

ace is to ſtand. Its ſtructure alſo is well fitted for a lamp; which in 

many cafes, as particularly ſome curious digeſtions and calcinations, is highly 

convenient. And by this means alſo, may the operations which would 

other wiſe require the athanor, or a long continued uniform heat, be ele- 
tly performed. 


Its flates. OL t would be tedious to ſhaw how all the namerous operations of che- 


miſtry are performable by means of this furnace; it may ſuffice, at preſent, to 

conſider the general ſtates or conditions into which the inſtrument may be 

put for the principal of them: whence its uſefulneſs will appear to be un- 
commonly extenſive. . . . $ 

For fufor. 13. The ſimpleſt ſtate of this furnace is a combination of two parts; the 

body and the lost! which thus fit it for fuſion, by the naked fire; where 


the matter to be melted is mix d among the fewel, as in running the _— 
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lead, tin, or iron, for inſtance: which may thus, in the quantity of many 

be clearly ſeparated from their droſs, and purged for uſe, as exactly 
as at the mine-works, or ſmelting-huts z either with the aſſiſtance of bellows, 
or without, as the nature of the ore requires *. *Fee label II. 

14. By barely placing the middle grate in the body, or trunk, the inſtru- 
ment becomes a melting furnace for a erueible; wherein all the operations that 

ire a fire of fuſion, animated either by the air or bellows, are perform- 
able, with ſuch advantages as cannot be had in the common wind or blaſt 
furnaces, uſually employ d for this purpoſe. 

15. When only the body of the furnace, with its middle grate, is ſet Dehn, 
upon the foot, it anſwers all the ends of the common ſhop-turnace of the 4% illarias, 
apFthecary ; for decoction, inſpiſſation, extraction, Cc. and the purpoſes of C. 

a naked. fire, for certain diſtillations, ſublimations and the like, which require 
ſo ſtrong a Heat- It may, moreover, be readily converted into a Balneum 
Marie, an aſh-heat, a ſand-heat, or a ſtill ſtronger for digeſtion, diſtillation, 
and ſublimation, by barely ſetting upon it a pan of water, aſhes, ſand, or 
gon filings +, And thus, ſeveral operations, requiring the ſame kind of + 5,, pate V. 
heat may be commodiouſly carried on at the ſame time. | Vu. 

16. l, inſtead, of a common pan, the ring,. furniſh'd with its ſet of 
be ſet upon the body, with, its grate, you have a-furnace fitted for difti 
tion in capella vacua, as it is called; where the retorts are contain'd in the 
cavity of the pots, and lock'd down therein, without any viſible medium 
between, By which means many operations may be perform'd, in the 
diſtillation and ſeparation of bodies, that could not be work*d upon to ſo- 
much advan in any other method. And thus, in particular, may the 
rectification of the ſtrongeſt mineral acids be expeditiouſly perform'd, and 
with little expence ||, | EO RT See plate 

17. An iron pan, placed in the room of the ring, juſt mention'd, makes VII. 
a calcining furnace; where ares may be roaſted; or antimony, lead and other Calcination, 
metalline matters commodiouſly calcined or reduced to aſhes . ev. 

18. The loweſt — HR either a cold ſtill or a hot one, as it is 
alld, may be put into the body, and work'd as in the common manner ;- 
vith its proper head and refrigeratory. And thus may cordial waters be rea | 
Gily made, ſpirits rectified, eſſential oils diftilled, &c 7. 18er plare VI. 

19. The application of the cover to the hollow ring, and ſometimes to 
the body without the ring, makes a proper reverberatory furnace ; for c- "Rk 
mentation, cupellation, the aſſaying of ores, and diſtilling by a fire of ſup» , Ce. 
prefſion, as it is call'd; that is, where fire is placed above as well as below* 

20, A furnace of this nature has numerous advantages, not only over the Ange 
©mmon chemical furnaces in uſe, but even over thoſe of the moſt celebrated de farnace. . 
rufture and contrivance ; whether of Glauber, Vigani, or other eminem 
chemiſts and mechanics; as uſually anſwering particular ends, as well as ge- 
dera ones, better than other furnaces made for one ſole end... Thus it is bet - 77 mumeroues 
&r fitted for the various uſcs of Glauber 's philoſophical-furnaces,. and the 26. 

her operations of metallurgical chemiſtry, than thoſe invented by Glauber 
kr theſe very purpoſes. For example, to obtain a- pure ſpurt of-altin plen- 

EN, 
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ty, Glauber orders the ſalt to be thrown upon the fire; and has contrivances 
to catch the riſing vapour: but this is a tedious way, and turns to very little 
account, in practice. Nor is the matter much improved by quenching the 
coals in a brine of ſea-ſalt, and burning them for their fume : but all that 
can be expected in this affair may be had commodiouſly from the preſent fur. 
nace 3 where the fire being animated with bellows, cauſes the fewel to burn 
free and yield the ſpirit much quicker 3 whilſt the fewel is thrown in at the 
door of the furnace, without any trouble or diſturbance to the operation: 

® See plate and thus the ſpirit is obtain'd as pure as this proceſs will afford it . And 
VIII. the ſame is to be underſtood of the metalline ſublimations, incerations, cz. 
ö mentations, Sc. of Geber, Hollandus, and thoſe vulgarly call'd the adepts, 
21. But there are, beſides theſe, a great number of ſtill more curious, and 
hiloſophical experiments, that either cannot at all, or not ſo juſtly be per. 

rm*d in a furnace of a different ſtructure; or with ſo great diſpatch and o- 
ther conveniencies: as will be manifeſt upon a proper uſe and thorough ac- 
quaintance with the inſtrument. 

22. In the mean time, it may be obſerved, that this furnace is fitted for 
enamelling, the making of paſtes, ſtaining of glaſs, the ring of artifi- 
cial gems, and . abundance of other mechanical and philoſophical 
-experiments. It is alſo of ſuch a nature, that any artizan, who requires the 
uſe of fire, may employ it in his buſineſs ; as others may for the offices of : 
kitchen, and the common occaſions of a ſtove; as for warming a ſtudy in 

cold weather, heating a vault, or the making-ſtove-rooms, as in Germany 
and Holland. | vs 

23. And befides thoſe already mention'd, there are many other particular 
applications of the feveral parts of the furnace, which are left to be diſco- 
vered occafionally by ſuch as ſhall uſe it. Thus, for example, if any one 
ſhould defire a furnace to diſtil per deſcenſum, as it is called; the cover of this 
| furnace affords an opportunity for that purpoſe; being barely inverted into 
+ See plate the foot, as may be ſeen in the figure T7. | 
VIII. 24. The outer caſe of this furnace is beſt made of plated iron, form'd in ! 
— ſeparate pieces, of the figures expreſſed in the plates ||; and of ſuch a ſize u 
made, and the operator ſhall chooſe z obſerving the fame proportion betwixt the parts n 
lied. as the ſculptures exhibit. The inner ſides of all the parts are to be lined, Wl © 
Ls plate I. the thickneſs of an inch, at leaft, with a proper luting, carefully laid on, 


, and gently dried; remembring to fill up the cracks, it any happen in the fo 
drying, with more of the ſame luting. The following is a proper luting - 


or the purpoſe. - Take a buſhel of V indſor- loam, four quarts of brick-dul, 
two quarts of powder'd green glaſs, two quarts of iron-filings, four hand- 
fuls of 'cow-hair; and eight hand- fuls of horſe-dung : beat them all well to- tic 
ther, with a ſufficient quantity of bullock's-blood, ſo as to make an um 

The > rpc RN ratory ſhould be ſo ſuited to the perf 
apparatus 25. The apparatus of a labo uited to the performance 
1 labora- of all nt) opens as that nothing, which is not readily procurabl, 
may be wanting when it comes to be required in buſineſs, . The following! 
calculated for the general uſes of the portable furnace; and will ſerve in al 


ordinary caſes, or common courſes of chemical experiments. But for — 
* Pp af 5 ir 
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dinary purpoſes it muſt be farther improved or enlarged at diſcretion, accord · 
ing to the particular exigencies and Ve ys of the operator, - 
26. All the chemical apparatus may be divided into remote and immediate; 
or ſuch as is preparatory to the operations, and ſuch as is actually employ'd 
; therein. The remote apparatus of our portable furnace conſiſts of ſeveral 
a particulars. And firſt, as every chemical operation is to be perform'd in an 
: exact, ar geometrical, manner; good ſcales and weights are of abſolute ne- 54%, 
; eeflity, for determining the quacky of the ſubject employ'd; weight being 
; the true index of the 2 y of matter in bodies, But in common cafes, Mea/ures. 
or where water, and other liquors of nearly the ſame ſpecific gravity with 
that, are employ'd, it ſhortens the work conſiderably to go by meaſure ; 
which, in water neatly correſponds to weight: a pint of common water 
weighing a pound. Hence a ſet of meaſures are very commodious in che- 
mical operations, But they muſt be uſed with diſcretion ; and never be truſted 
in curious caſes, or where the utmoſt exatneſs is 7 A pint of quick- 
filyer — about fourteen pounds; and a pint of ſpirit of wine falls ſhort 
of a poun | 
| „ as many ſolid ſubſtances require to be reduced into ſmall parts, Mortar. 
before they can become proper ſubjects of chemical operations, there will be 
a neceſſity for mortars, ſieves, raſps, files, hammers, ſheers, and force 
28. Next to theſe come the inftruments uſed in the management of the Shovel, 
fire; ſuch as ſhovels, hooks, tongs and blow- pipes. And for charging the Tongs, Ce. 
veſſels with the ſubject-· matters of the operations, we require hollow-ſhells, 
horns, 22 bruſhes, hares- feet, ſpootus, — and rounds to ſet 
certain glaſſes on: and for emptying the productions, hooked-tongs, cones, 
ingots, baſons, funnels, and: tore-glafſes, furniſh'd with common corks, Funnel: and 
wax-corks, or glaſs-ſtopples, to be tied down with bladder and leather. %%. 
29, In the laſt place come the inſtruments for making certain utenſils, as 
cores for muffles; moulds for teſts, crucibles and melting-pots ; and iron- 
nngs for cutting, glaſſes, and the necks of retorts. 
30. The more immediate apparatus, or that directly employ'd in the ope - 
rations themſelves, are veſſels containing the fubjets to be wrought upon; 
3 particularly glaſs-eggs and bodies for digeſtion z retorts and receivers for rt, fe. 
diſtillation ; blind-heads, for bodies, in ſublimation ; ftone-pans and cut glaſſes . C 
for eyaporation ; peculiar ſpout-receivers and glaſſes for ſeparation ftrainers 
for percolation ; paper for filtration; muffles and teſts for cupellation; cruci- g= 
lles for melting; pots for cementing; and tings to cloſe the junctures of Ce. 
the veſſels. A compleat ſet of theſe ſeveral utenſils make the apparatus of 
the portable furnace, and fit it for all the uſual operations of chemiſtry. * _ 
31. The materia chemica, that is, the ſubjects to be work d upon, or im- De materia 
nediately and materially employ'd in chemical operations, is the next thing _ 
to be conſider'd. This is a large field, and comprehends all the natural bo- V. 
wes of our globe; which are all ſubje&-matters of chemiſtry. We can 
therefore only ſelect for a portable laboratory, ſuch of them as are moſt ne- 
ſary, or difficult, to be procured, eſpecially at any diſtance from large tra- 
ing cities, and populous towns. This collection being diftributed into pro- 
Yor, II. Ddd aa per 
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per claſſes, will come into a ſmall compaſs; and may be commodiouſly car- 


. mercury-ſublimate, precipitate, Sc. An 


| Deſcription of the Fun NACE, 


ried, either by Land or Sea, along with the furnace and its utenſils. 

32. We ſhall attempt to range it under the three heads of vegetable, 
animal and mineral ſubſtances; and to fit it for general uſe. But if any one 
defires to enlarge or improve his collection, he might do well to obſerve 
fome certain order, or proceed in the manner pointed out by Becher, in his 
ſubterraneal phyſics (f); as what was long praftiſed by himſelf to advantage. 


. Becher endeavours to range all chemical ſubjects under eight general 


es; Viz, metals, minerals, decompounds, falts, gums, earths, ſtones, 
ſpirits and oils. 

(I.) The claſs of metals contains gold, filver, copper, iron, tin, and lead, 
both in their natural and artificial ſtate; that is, both in their ores, and as 
they are ſeparated and purified for human uſes. Add to theſe the artificial, 
compound or mix'd metals; as pewter, bell-metal, braſs, gun - metal, pin- 
metal, Bath-meta), Fells-metal, princes-metal, London-metal, white copper, 
white gold, yellow filver, Ge. | | 

(2.) Under minerals are included antimony, biſmuth, zink, marcaſite; 
cobalt, zaffera, manganeſe, arſenic, orpiment, realgar, virgin-mercury, na- 
tive cinnabar, fulphur, &c. and theſe both pure and in their natural mine. 

(3.) The decompounds of minerals include aurum fulminans, luna cornua, 
the calces of gold and filver, ultramarine, diſtill'd erty com burnt copper, 

tty or calcin'd tin, ſugar of lead, cadmia, tutty, lack-lead, red - lead, 
itharge, white - lead, glaſs of lead, fimple and martial regulus of antimony, 
glaſs, cinnabar, Cc. the preparations of tek as artificial cinnabar, 

in the fame manner may the de- 
compounds of vegetable and animal ſubſtances be commodiouſly ranged: 

(4) The claſs of falts takes in fea-falt, nitre, vitriol, alum, borax, tat- 
tar, ſugar, ſoda, pot-aſh, and the compound faline fluxes for ſtubborn ores. 
Add to theſe the tribe of artificial ſalts, as /artarum vitriolatum, fix'd nitre, 
ſoluble tartar, terra foliata tartari, nitrum nitratum, fal-ammoniac, Epſom- 


- fak, volatile ſalts, &c. 


(S.) Under gums are ranked pitch, roſin, turpentine, wax, camphire; 
amber, pit - bal, jet, bitumens, balſams, and infpiffated juices. : 
(6.) Earths take in ores; waſh'd ores, fluds, calces of metals, lime, pla 
ſter, gypſum, chalk, boles, ſhells, fands, and all thoſe commonly called 


earths, whether calcarious or vitreſcible. 


(7.) Stones include flints, pebbles, quarry-ſtone, * al, talcs, the vulgar 
fone and all the gems, 5385 the Gaara to the or and fluores meta: 

W 

(8.) Laſtly, under ſpirits and oils come aqua fortis, agua regia, oil of vi- 
triol, ſpirit of ſalt, ſpirit of nitre, ſpirit of Ciphur, ſpirit of alum, ſpirit of 
vinegar, ſpirit of wine, ſpirit of urine, ſpirit of tartar, fpirit of turpentine, 
oil of tartar per deliquium, &c. eſſential vegetable oils, as of nutmeg, cin- 
namon, Cc. expreſs'd vegetable oils, as of linſeed, olives, almonds, &. 
the 7 422 oils, as butter of | antimony, unguents, artificial bal. 
ſams, Sc. 


| . 34+ 
(/) Phyfe. fabterran. Becher, p. 187. 
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34. And in this manner Becher adviſes the young operator to procure And the labo- | 

for himſelf an alphabet of nature, that is, a ſuitable collection of the materia 74192 et in l 

chemica; and to proceed regularly with it, as he would do in learning to | | 

read, by compoting. firſt ſyllables, then words, and laſtly diſcourſes out of | 
his alphabet; viz. by forming theſe various bodies into mixts, compounds, = 

and decompounds. | SN | 


35. But to avoid miſcarriages, and prevent being impos'd upon, he far- 
ther directs an acquaintance to be cultivated with the productions of nature 
in their crude ſtate, or peculiar places of growth; where being firſt view'd 
and examined, before they are gather*d or dug up, an exact knowledge of 
them may be procured. For want of this qualification, men, otherwiſe of 
great ſagacity, have err'd- in their operations, by uſing a wrong, an adul- 
terated or imperfe& ſubje& inſtead of the true; whence. numberleſs com- 
phints of failure and uncertain ſucceſs in the buſineſs of chemical experi- 
ments. For, as it is a maxim in the law, that every circumſtance affects and 
alters the caſe; ſo a miſtake in the leaſt circumſtance; as to time, order, or the 
genuineneſs of the ſubject, may affect and alter a whole chemical operation (g). 

36. To this he adds another caution, as to the making a prudent and 
ſufficiently copious collection; which being always ready at hand, may pre- 
vent ſending to the druggiſt at every turn; where perhaps the things de- 
manded are either. not to be had, or at beft not without ſophiſtication : 
whence many proceſſes intended, have been obſtructed, entirely prevented, 
or never brought to a trial, 

37. But when the alphabet of nature, like the letter in a printing-houſe, 
s diſtributed and lodged in its proper cells, it may readily be drawn out for 
uſe, as occafion requires. And ſo much as a good collection of this kind 
facilitates the practice of chemiſtry, and renders it pleaſurable z ſo much 
8 it render'd irkſome and diſguſtful by the want thereof. Becher ingenu- 


"7 ouſly declares the ſatisfaction he receiv'd from the uſe of a well-appointed 
*; laboratory, in the following words. *Tis impoſſible to expreſs with how 
- * little expence, and trouble, yet to what pleaſure and profit, numerous 
MN © experiments, tho' of the moſt difficult kind, may be made, when the 
"> Wl © operator has all his matters ready about him. I have ſometimes gone 
* through fifty different experiments in a day: and even, whilſt Jam 


* writing, if any difficulty, requiring an experiment, ariſes, I immediately 
* get up, and make it; my materials for the purpoſe ſtanding at my elbow, 
* whilſt I fit at my deſk :- fo that 'tis as agreeable and eaſy for me to per- 
form an operation with the furnace, as to deſcribe one with the quill (H).“ 
And this end it is hoped may be anſwer'd, by means of the portable labora- 
tory here deſcribed. | | | 


le) der Becher's Phyfic. ſubterran. p. 189. (5) 1h, 190. 
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8 E CT: | UI. 
Directions for the application of the Portable Laboratory 
390 the improvement of Chemiſt wt | 


1. HE laboratory being procured and ſet in order, we come, in the 
Yue th laſt place, to direct ee manner of ufing it. And this view will 
a. lead us to ſketch out ſome particular methods for extending and improving 
chemiſtry itſelf ; or repreſenting it as an art, beyond expectation, ſuited to 

the entertainment of gentlemen, philoſophers, ſcholars and perſons of 


employ. 

. Bat all at preſent propoſed is barely to ſhew the paths that lead to the 
immenſe regions of chemical knowledge; without pretending to conduct the 
reader thrg* them, any farther than by pinoy to ſome few of the principal 
guides that may be ſafely follow'd in this purſuit, | 

. Thoſe who are not yet informed in the common chemical proceſſes, 
would do well to conſult the learned Baerhague's new method of chemiſtry ; 
which in a plain, familiar manner, delivers an inſtructive and uſeful courſe 
of operations; all of them commodiouſly performable upon the portable 
furnace. And ſuch a courſe appears to be a ſuitable introduction to the 
ſublimer chemiſtry of Boyle, Becher, Homberg, and Stab; and a good founda- 

| 6e. bes . direct bis chemiſtry to the 

5 ver wo d tarther, may t his chemiſtry to the im- 
oa of provement of gagged arts, ſciences, trade, and commerce: for the pro- 
philoſophy and moting of which end, we here offer a few ſchemes of courſes, which, with 
—_— numerous others, are alſo performable upon this portable furnace. 


Sæbems fur a: courſe of general Chemiftry : or an Intre 
duction to the ſeveral branches of chemical knowledge. 


| L 
| In the way of ſeparation. 
in I. AP HE common methods of avalyſing vegetable, animal, and mineral 
general. fabſtances ; to ſhew the matters into which they are ſeparable by 
the artificial application of fire, both in their natural ſtate, and after they 
have been alter'd by fermentation, putrefaction, or corruption. 
Hence an explanation of the chemical principles; and a notion of the 
ſtructure of matter; with its ufes in natural philoſophy, and arts. 

The beſt aſſiſtance in this affair ſeems derivable from Mr. Boyle's Sceptica! 

an, Becher's Subterraneal Phyfics, M. Homberg* Eſſays upon ibe 

Principles, the numerous analyſes of the Royal Academy of Sciences 6 

Paris; and the reſult of their dectrine, improved by M. Homberg. 0 

| K 
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(1.) Vegetable Subjects. | 
IT. The manner of procuring the waters and eſſential oils of vegetables, in Common 
ection; or the hiſtory of diſtillation per veſicam. diftillation, 
(2.) The method of procuring diftill'd waters, brandies, and ſpirits. 
(3) The hiſtory of chemical oils; and their uſes to the erfi arm the 
apothecary and private perſons, 
The foundations for this ſubjef ſeem tvell laid by Dr. Boerhaave, in bis New 
Method of Chemiſtry ; and Dr. Hoffman in his Obſervationes Phyſico- 
chemice. There are alſo ſome occaſional papers relating to it in the 


Memoirs of the al Academy; icular M. Homberg, and 
M. Geoffroy. _ ws EN b; 


III. The fimple ſolutions, tinctures, infuſions, decoctions, robs, laques, Simple tire. 
and extracts of vegetables; for the uſes of brewing, the art of dying, the art e, ina 
of painting, and the ſervice of a family. Whence an entrance is made into 
the grand doctrine of menſtruums, ſolution, extraction, and ſimple mixture. 

Moſt of the common chemical authors have treated theſe proceſſes, but without 

 ſhewing the extenſive uſes thertof ; as having chiefly confined themſelves to 

- pharmaceutical views. the principal to be recommended upon this 

bead, are Glauber, Boyle, „Kunckel, Le Mort, Homberg, 
Hoffman, and Boerhaave. | 


IV. The dry diftillation or ſublimation of vegetables; whence the perfect Dry diſilla- 
manner of refining camphire, and an experimental inquiry whether effential ion, or fab 
oils are evierartibl into camphire, and camphire into eſſential oils: with the 
uſes of this diſcovery to phy ſicians, apothecaries, druggiſts, and chemiſts, 

This ſubject has been little tonched by authors, and at preſent lies obſcured in 

uncertainty; the diſpute about the nature, production, and refinement of 

camphire remaining unſettled: as to which point, le Febure, the elder 
Lemery, and ſome late papers in the Philoſophical Tranſattions may be 
conſulted, and compared with the 2 of Mr. Boyle, Boerhaave, 
Homberg, and other members of the Royal Academy, relating to this 


affair. 


v. The common proceſſes of malting all vegetable grain, for pages Malting. 
hquors, and corn-ſpirits. Whence an explanation of the nature of ſeminal 
pm and an introduction to the art of brewing. _ 
rhaave in his New Method of Chemiſtry has given an iniroduttion 10 
theſe proceſſes ; but they have otherwiſe been little confidered oy 9 
or chemiſts, There are however ſome papers relating hereto in the Philo- 
ſophical Tranſa#ions, that well deſerve to be conſulted. 


VI. The methods of fermenting malted grain, and vegetable juices, into Fermenting. 
drinks, wines, and vinegars with the art of procuring and refining eſſential 

its and tartar. | . 

Hence a rational hiſtory of vinous and acetous fermentation ; the diſeaſes 
of wines, and their cures. 2 tt, 

Boerhaave bas oper'd this fubjef?, in bis New Method of Chemiſtry ;; 

but Stahl, in a peculiar treatiſe, bus carried it farther, with a 75 
1 5 


390  ScunMEt for a Courſe - 
to philoſophy and practice. Some hints relating to it may likewiſe b. 


found in Glauber, Mr, Boyle, the Philoſophical Tram ſactions, the German 
Eßpbemerides, Mr. Evelyn, the Vinetum Britannicum, Dr. Merret, 6c, 


The making VII. The proceſſes for reducing vegetable juices to ſugars; by expreſſion, 
of ſugar. decoction, clarification, graining, claying, and cryſtallization. 

Fer directions in the ſeveral proceſſes of this art, ſee Piſo's Hiſtor, Ind. 

Angelus Sala in bis Saccharologia, Dr. Slare on Sugars, and Sir Hans 

Sloane*s Natural Hiſtory of Jamaica. Add 7o theſe, ſome papers in the 


Philoſophical Tranſactions. | 
The making VIII. The method of procuring nitre from vegetables, &c. and purifying 
of nitre, er it for powder, and other uſes. 


on To this purpoſe ſee Glauber, Clarke, and Stahl on nitre; and compare them 


" with the diſcourſe of the younger Lemery upon the origin of this ſalt. 


The making IX. The method of procuring volatile ſalt from vegetables, for various 

CO As uſes, and fit to compoſe ſal- ammoniac, for the purpoſes of dyers, braziers, 

Auma. apothecaries, and chemiſts. 

- With this view, "conſult the extraordinary paper of Dr. Cox upon the ſub- 

jest of volatile ſalts, in the Philoſophical Tranſaftions ; Boerhaave'; 

- -» biftory of vegetable putrefaction, and bis accaunt of ſal-ammoniac ; and 

compare them with the papers of Maſſieurs Lemery and Geoffroy up 

. the manner of preparing this ſalt in the Levant, and imitating it in other 
countries, as well as nitre. 

The procuring X. The method of treating vegetables for their wax, honey, gums, tar, 

2 far, pitch, turpentine, oil, mg colophony. at! 

_; » reſins * Some accounts 10 this Purpoſe are met with in the writers of travels 
and natural hiſtory ; but the foundation of the. thing may be ſeen in 
| Boerhaave's Chemiſtry, Pomet, and Lemery's Hiſtory of Drugs, or 
rather among the writers of natural hiſtory. 

De mati XI. The method of charring vegetables for fewel, fo as to burn without 

of charcoal. ſmolce; and to be of uſe for the drying of malt, or other curious, chemical, 
and ceconomical 2 0 
Glauber, Mr. Boyle, Mr. Evelyn, and tbe Philoſophical Tran ſall ions, 
contain ſome particulars Jo this purpoſe, | 4 


The making XII. The art of reducing vegetables to pot-aſh, for the ſervice of the 


of pot-aſp. 32 fuller, ſcourer, dyer, glaſi - man, chemiſt, apothecary, c. 
Glauber, in his Proſperity of Germany, and elſetobere, has ſome uſeful ob- 
ſervations relating to this ſubjeũ ; which is alſo conſidered by ſeveral of 
our naturaliſts : but the chemical foundation of the whole may be readily 
. learw'd from Boerhaave, or other good writers of general courſes, 


, ＋ (2.) Animal Subjects. 
The _ XIII. The common reſolution of animal ſubſtances into their principles, 
Hiace. pure and mix'd, for the uſes of medicine and various arts. 
See Boyle's Hiſtory of Human Blood, his Sceptical Chemiſt, &c. Dr. Cox's 
Papers inthe Philoſop bical Tranſattions, Boerhaave's proceſſes upon ani- 
mals, and Stahl's Philoſophical Principles of Chemiſtry. * wry 
* - 
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XIV. The manner of ſeparating the more medicinal parts of animals, in Gellies, 
the way of ſimple ſolution, tincture, gelly, &c. for the uſes of the apo- 84% & 
thecary. 

This. ſubjef has been little treated in a philoſophical view; but receives ſome 

light from Boerhaave's Proceſſes upon Animals, Mr. Boyle's Experiments 
on human blood, the Uſe of Papin's Digeſtor, and the common pharmaceu- 
tical chemiſtry. | 

XV. The manner of ſeparating and purifying the fat of animals, for Preparing 
the uſes of the ſoap-boiler, chandler, E 22 fats. 

The difficulty here lies in taking off the nidorous odour of coarſe, animal oils, 

or fats; and rendering them fit for the finer uſes, as in the making of 
Sperma Ceti from train-oil, &c. And in this affair, the methods delivered 
by many chemical authors, for rectiſying and purifying ſome empyreumatic 
oils, may be of ſervice : but more commodious methods for practice are ſtill 
required. 

XVI. The method of ſeparating phoſphorus from animal ſubjects; and Pbeßberur 
reducing them to a kind * —. ack, aſhes and earth, for the uſes of aud vingin- 
painting, dying, printing, colouring, aſſay ng, Sc. * 

The affair of the animal phoſphorus is deliver d by Mr. Boyle and M. 

45 the ſoot, the black; the aſhes, and the earth, are touched 
upon by haave, and others. * 


tha (3.) Mineral Subjectr. ; 
XVII. The general methods of reducing mineral-juices to a dry ſub - Ne art of 


ſtance ; ſo as to come at the ſolid: matter they contain; with a view to the condenſing mi-- 


art of mining, or the diſcovery of metalline-veins, the erection of ſalt· works, Juice. 
vitriol- works, alum-works, borax-works, Cc. | ; 
This ſubjeft is proſecuted by George Agricola, at the cloſe of his wort de re 
metallica : and the view is carried Firtber by Mr. Boyle, Becher, Stahl, 
Homberg, and ſome other members of the Royal Society, and the Academy 
of Sciences. 


XVIII. The manner of reducing ſolid mineral ſalts to fluid acid ſpirits, Preparation' 
by ſeparation or diſtillation ; for the numerous uſes. of dying, etching, / 7 — e 
üs the preparation of menſtruums for metals, and many other enn . 
Nel | | ; 


The proceſſes for this purpoſe-are deliver'd by all writers of chemical courſes; 

but the rationale, and the juſt application of the productions to mechanical, 
philoſophical, and chemical uſes, are ſparingly touched upon by them, Thoſe 

who would. go deeper in this affair, may confult Dr. StahÞs Principles 
of Chemiſtry, Mr. Boyle's Eſſay upon Nitre, and M. Homberg's Paper 
on Acid Spirits. Add to ibeſe, Agricola, de Re metallica, and others* - 
who have wrote upon the buſine/s of aſſaying. 

XIX. The general method of analyſing ſolid minerals; or reſolving them aH 


nto flowers, ſulphur, arſenic, earth and metal, or any other particular ſub- /o/id minera/s.. 


ce they may contain; with a view to philofophical minerology; and 
the vulgar art of metals; or the procuring all mineral ſubjects in their pure, 


kparate, and artificial ſtate, Thoſe- 


i. 
} 
+ 
| 
| 
| 
1 
| 
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doe tube defire to fee how this buſineſs is treated at the mines, may find an 

entertaining account of it in George Agricola“? work de Re metallica. 
There is alſo à good deal to the ſame purpoſe delivered up and down in the 
writings of Paracelfus, Helmont, Glauber, Ercker, and Mr. Boyle. 
But among the capital performances, in the philoſophical and chemical 
parts of this affair, ftands that of Becher, calPd bis Phyſica ſubterranea, 
eſpecially as it is improved by the labours of Dr. Stahl, 

The deſign of this courſe has hitherto been to ſhew the general manner of 
ſeparating from chemical ſubjetFs, whether vegetable, animal, or mineral, 
the diſtins, femilar, or homogeneous parts that enter their compoſition , | 
46 lo procure them ſimple, and fit for uſe. All theſe productions, there- 
fore, are ſa many en things, obtain'd by a chemical reduftion of 
natural bodies ; which, as coil as the artificial, may be compaunded and 
recompounded by art, like the letters of the alphabet, into many thouſands, 
or even millions of new and unknown bodies; all of them creatures of che- 

miſtry: which ſhews the great power and extent of this art. 
. ue - | 
ON In the way of combination. 
Syntheſis. Among the experiments relating to the combination of vegetables with 
vegetables, may come, A 1 5 | 
The uniti XX. The ways of combining eſſential oils. with vegetable waters, ſt 
wegetable L and inflammable ſpirits, for —— uſes. wy 12 | 
with water, See Baerhaave's New: Method, and Stahl's Philafophical Principles of Che- 
Making of XXI. The methods of 9 oils. and vegetable ſalts into 
tt ſoaps, and the ar volatiles alegſi; for the purpoſes of medicine, a family, 
ſeveral trades. . 
Confult, upon this head, Starkey on the ſoap of tartar, Boerhaave*s Chemiſtry, 
2 3 paper deſcribing a particular ſoap for taking away 
; XXII. The ways of combining fix'd and volatile table ſalts with ve- 
— 2 getable acids; ſo 4 to make artificial neutral ſalts, of angular virtues and uſes. 
Many curious particulars relating to this purpoſe, are found in Mr. 
Boyle Philoſophical Works, the French irs, and the Philoſophical 
| Tranſaions. | | 
Spirit of vine XXIII. The method of combining inflammable ſpirits with vegetable 
— og acids, and with rofins, for medicivel ad mechanical — ſhewn in the art 
acids. &, of wines, brandies, and the making of compound varniſhes. | 
This ſubjelt receives ſome light from the common proceſſes of chemiſts, for 
dulci ſying acid. ſpirits ;: and making the ordinary tinFures : but its more 
extenſrve uſe — 7 be. derived ſram the philoſophical. chemiſts, as. Boyle, 
Homberg, 'and thoſe who deſcribe the arts of diſtillation and japanning. 


Ex- 
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Experiments relating to the combination of vegetable with animal ſub jecłs. 
XXIV. The method of combining animal or vegetable ſalts, and rofins, - 1 with 
with alcohol, brandy, wine, vinegar, or water; for the uſes of pharmacy / 


and other arts, 
The common chemical books are full of proceſſes to this e; as Le 


Febure, Le Mort, Lemery, Wilſon, Barchuſen, and Boerhaave, 
XXV. The ways of combining fix'd ſalt and animal fat into ſoap; blood Hrinal ft 
and fix d falt into a blue pigment oF animal fleſh and vegetable balſams into 7%! yn 


mummy z with other — this nature. 
See Boerhaave's chemiſtry, - d the Philoſophical Tran ſactions. 


Experiments relating to tbe combination of animal evith mineral fubjes. 
XXVI. The method Fe —— combinin * —.— minerals with animal oils, Platters, eut 


and fats, into unguents, p 
The common Se — bave the = for this purpoſe ; but the 3 


loſophy of them muſt be derived from chemical authors; as PAY 
Boyle, Becher, and Boerhaave. 
XXVII. The method of re-compounding or reſtoring the calces of TY Redufiion of 
by the addition of a little animal, or _— fat : whence an rimental metals from 
inquiry into the phlogiſtic principle of Dr. Stahl ; with its uſe in the buſineſs r calcer. 
and philoſophy of metals. | 
XXVII. The way of rendering alkaline animal abe neutral, or turning 3741 
them into ſal· ammoniac, by combining them with the ſpirit of Ga-ſalt. — 
See the diſpute betwixt Geoffroy and Lemery, about the preparation F ac. 


ſal-ammoniac, in the French Memoirs. 
Experiments relating to the combination of vegetable with mineral ſubjects. 


XXIX. The ways of Wr vegetable ſalts with mineral ſulphurs 3 SH. anited 
whence the ſeparation of metals from their ores, and the production of with f- 
numerous kinds of flags or ſooriæ ; with their chemical and philoſophical uſes, Pur. 
Upon this head conſult Agricola, de Re metallica, Ercker, and other che- 
mical writers mines aud minerals : Boerhaave in the hiftory of an- 


upon 
timony; and Stahl in his ſeveral pieces of metallurgical chemiftry. 
XXX. The ways of combining fix d vegetable ſalts with mineral carths; 4 
whence the , and the art of metals z with the / — 1h 


Philoſophy of vitrification and ization. 
See upon this bead Boyle of gems; Neri's art of glaſs, with KunckePs notas 


and Stahl metallurgical chemifiry ; as alſo bis comment upun 
Maney Sf mad 4 Phyſics. 

XXXI, The ways of combi metalline eaatters with vegetable Bes 3 7; he &- 
Vhence many medicinal — ſolutions, of metals, and the whole 2 


1 of inks. 
Vo k. U. Ee e See 


See Boerhaave*'s Chemiſtry ; and Homberg's Experiments this ſub; 

apud du Hamel, in Hiſtor ; Academ. egal. Pariſienſ. ok YN, 

| Experiments relating to the combination of mineral with mineral ſubjeas. 

Mineral acids XXXII. The ways of combining the mineral acids, with metallic matters; 

with metallic hence the numerous tinctures, ſolutions, ſubtimates, precipitates, calces, S 

8 of gold, ſilver, mercury, * iron, Sc. with their extenſive uſes, ; 
. All the chemical authors more or leſs treated this copious ſubje®, 


Mineral XXXIII. The general ways of combining minerals with metals; as ſul- 
2vith metals. phur with iron, arſenic with gold or filver, calamy with copper, Ge. 
whence various diſcoveries as to the philoſophy of metals; and the natural 
compoſition of ores and mineral ſubſtances, which are thus imitated by art. 
- See upon this, head Becher, and Stahl, in particular, | 


n XXXIV. The art of combining metal with metal, in the way of electrum; 
metal. or making the mix'd metals, 


* 


and M. Homberg; tho* the practical part of it has generally fallen into 
- mechanical hands, - But Agricola, Ercker, Glauber, Becher, and Stahl 
may be conſulted upon it. | 1115 


Dyeriments relating to the combinations of ſubjetts of the three kingdoms 

Promiſeuur KXXV. The combination of nitre, coal and 0 into gunpowder 5 
mixture. fred vegetable ſalt, ſand and metal into glaſs of all colours; nitre, ſalt of 
- tartar, and ſulphur into the pulvis fulmimans ; fal-ammoniac, and quick-lime 
into a certain phoſphorus ; alum, wheat-flower, or other vegetable or animal 
ſubſtances, into the common black phoſphorus : with numerous examples of 

the fame general nature. u 
* Ad in this view: all the original chemical authors ſbould be conſulted; not 
* omitting even thoſe called the adept, from Hollandus, Valentine, Lully, 
Friar Bacon; Paracelſus, Helmont, Sc. down to Boyle, Philaletha, 
Becher, Homberg, and Stahl. Add to theſe, the authors who have 
rote upon particular trades; requiring the joint affiſtance of ſubjes 

from all the three kingdom. | 
New . XXXVI. Experimental attempts to direct the farther combination of 
ftraum: from ſubjects, and productions, of the three different kingdoms z with a view to 
name.  difcover new ſolvents, or mixtures, for the purpoſes of medicine, the me- 
: chanic arts, and the farther uſes of life. TH | 
2% | «Little to this purpoſe has bitherta been done by. any fingle aut bor; and in- 
deed a proper work of the kind requires the joint labour of many, But 
Mr. Boyle, and Boerhaave bave open'd the affair ; and certain members 
of the Royal Academy and Royal Society have purſued it. See Boyle 
paſsim, and Boerhaave's chapter of  menſtruums, 


* 9 0 
$95 XXXVII. 
- 


— 


NMuch light is given to the philoſophical part of this buſineſs by Mr. Boyle, 
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XXXVII. Experiments relating to the recompoſition of bodies, or com- Recompoſi 
bining their ſeparated principles together, ſo. as to compoſe the original 
concrete again. | | 
See Mr. Boyle's Experiment upon Nitre, M. Homberg*s Eſſays, and Dr. 

Stahl, - both in his Philoſophical Principles of Chemiſtry, and his Opuſ- 

culum Chymico- Phyfico-Medicum. 2 


2 | | IL IE ; ; 
Scheme for a Courſe of Philoſophical Chemiſtry ; or, the 
application of Chemical Experiments to the improve- 

ment. of Natural Knowledge. 


1, N experimental inquiry into the chemical nature, and internal Chemical 
ſtructure of matter, in the different aggregates, or maſſes of animals, Arncture of 

regetables, and minerals; compared with the experiments and obſervations 

of Beyle, Becher, Hook, Newton, and ſome other members of the royal 

ſociety, and royal academy of ſciences. 


II. An experimental view of the various ſtates and forms into which Farin 
matter is reducible by chemiſtry; as to fluidity and ſolidity, exhalations, /chemes or 
vapours, heat, cold, gravity, denſity, hardneſs, ſoftneſs, colour, conſiſtence, 7 8 of mat- 
odour, Sc. 83 

Under this head Mr. Boyle has perforn'd ſomething conſiderable upon the 

Lord Bacqn's Plan; and ſeems, in a manner, to have engreſs'd the ſubjeft. 


III. A view of the different relations, vulgarly call'd ſympathies and Secret rela- 
antipathies, or attractions and repulſions, obſerv'd betwixt different bodies; 7% be 
with the uſes of this doctrine in philoſophy, and chemiſtry. 2 whe f 

See Boyle, Hook, Homberg, Newton, Stahl, and the Memoir of Geoffroy bog. 

in the Works of the Royal Academy for the Tear 1718. 


IV. An experimental inquiry into the real principles of natural bodies ; Principles of 
how far the fire gives a jut analyſis, and how far it fails therein; whence bodies. 
the doctrine of chemical ſeparation and combination may be juſtly ſettled. 
Among the principal authors to be conſulted upon this bead are Bacon, 
Boyle, Becher, Homberg, and Stahl, 


V. An experimental inquiry into the buſineſs of mixture, natural and nuarine g7 
artificial; or the beſt and woll intimate manner of uniting ſolid with ſolid, =ixture. 
ſold with fluid, fluid with fluid, Cc. according to the ends for which 
they are deſign'd.” 1 | Sr | 
Great light may be derived in this inquiry from the Works of Mr. Boyle, 
Becher®s Subterraneal Phy fics, Stahl's Comment thereon, and his Paper 
upon Mixte, Texts and Aggregates, publiſhed in bis Opuſculum Chemico- 
Phyfico-Medicum, .and the 3 Hallenſes. 3 
S e 2 VI. 


* 


* 
- 
108 o 
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Janatin VI. A hical explanation, and experimental illuſtration of all 
72 naw chemical ** as 8 means of g certain changes i 2 
y us A according to ff rules, for the various es $ nd intentions of the art. 
a Something of this kind was attempted * reind, in bis Prælectiones Che- 

mies 3 dur the view is enlarg ed by Boerhaave and Stahl : yet well deſerves 


10 be farther proſecuted, as 1 2 na 3 er of natural 
 philoophy. 
Chemical e- VII. An experimental attempt to improve the chemical operations; ſo as 


nations im to render them capable of performing what cou'd not otherwiſe be expected 


from them.. 

Mr. Boyle has many curious hints te this purpoſe y ſb hat M. Homberg: but 
the thing is more fully conſidered by Dr. Stahl, in bis comment upan Becher; 
end in ſeveral of his Schediaſmata. 

DeBrineof VIII. A ſet of experiments to unfold the uſeful and extenſive doctrine of 
aenſiruzms. menſtraums ; or the buſineſs of Nr ſolvents to all kinds of bodies. 
- Ar. Boyle affords many improveeble bints to this purpoſe ; and Boerhaaye's 
chapter of menſtruums may ſerve as an introduction to the inquiry. 


Nature ant IX. Experiments to diſcover the nature and uſes of fermentation and pu- 
ues of fer- trefaction in the ſyſtem of the world; as they are natural means of convert- 


mentation and ing one body into another. 
putrefarior. See Boerhaave's Chemiſtry, Boyle's Pbileſepbica. Works, Becher in his Phyſica 
"s Rreeries, at the end of bis Optichs. 


ſubterranea, and Sir [aac 
Fhe derive N. Experiments to adjuſt, eſtabliſh, and illuſtrate the doctrine of acid and 


of acid end 

alkali. See Boyle, „ Bohn, Hom 2 Stahl, and Newton's paper upon 
the  publift'd in *; Lexicon Technicum. 

The dofrin XI. A ſet of introductory experiments, to ſhew the nature, offi- 


of the frur Ces, and uſes of the elements in the ſyſtem of the worl 
" elements, This article is touch upon by the Lord Verulam and Mr. Boyle, recon/ide- 
red by M. Homberg, and Boer have; and in ſome particulars improv'd by 
Sir Haac Newton. 


Ms XII. A ſet of chemical experiments to unfold the nature of fire and heat; 
Se and beat. with the modus of their operation upon bodies, for the production of vari- 
ous 
A foundation for this i is laid by the Lord Bacon in his Novum Orga- 
num, and improved by Mr. Boyle, M. Homberg, Bohn,  Boerhaave,. 
op Bag, nee Dung 
Nature of the» XIIL A ſet of chemical experiments to diſcover the ingredients-of the at- 
— moſphere ; and account far. its various effects, operations, and phænomena; 
with regard to bodies lodged or digeſted therein. 
This ſubjef# has been proſecuted by My. Boyle; and 2 little 


— ea ng 4 à chemical in- 
amen! XIV. 
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XIV. An imental inquiry into the nature of water, its office and uſes Nature of 
in the z the origin of hot and cold ſprings, the ſaltneſs of the ſea, and 
the di ; Aro — — 
Ser M. Boyle, Becher, Liſter, Bberhaave, Newton, Bernoulli, Stahl. 
and Hoffman, . 7 ih N 


XV. Experiments to ſhew the nature and uſes of earth, conſidered as an Natare reh 
mentary earth. 


element. 
Among the bift guides in this affair muſt again be rectan d Boyle, Becher, 
Boertaave, Newton and Stahl. A voy 


XVI. Attempts to imitate various phænomena of the atmoſphere z as thun- Nature and” 
der, lightning, coruſcations,. the aurora borealis, water-ſpouts,. rain, hail, — | 
ſnow, Os. - 
Ste the paper of M. Lemery /en. Memoir de k Academ. An. 1700. and 

compare it with the diſcoveries of Mr. Bayle, M. Homberg, Sir Iſaac- 
Newton, and certain papers in tbe Philoſophical Tranſactions, relating 
to this article. | 


XVII Attempts to imitate ſome natural phænomena proceeding from cauſes Subterrancous 
within the earth; as ſubterraneal heats, . fires; fumes; eruptions, vulcanos, f5<nomens. - 


- earthquakes, boiling waters, Cc. 


See the writings of the naturaliſts, particularly Dy. Woodward; and com- 
pare them with the experiments and diſcoveries of Mr. Boyle, Sir I. 
Newton, and Meſfieurs Homberg, Lemery, Geoffroy, and Dr. Hoffman. 


XVIII. A chemical 1 into the buſineſs of vegetation, animalization, - Nutrition a 
and mineralization; or the growth,. nouriſhment,. natural decays and chan- Se of be. 
ges of vegetable, animal, and mineral bodies. ” 
See the experiments of Woodward and Homberg upon Vegetation; Digby. 
on Nitre; Evelyn on Agriculture ;.Cox and Boerhaave on Putrefattion ;-. 
and Boyle, Becher, Stahl upon ibe origin, growth, and formation of 
fubterraneous bodies. | 


XIX. Chemical experiments relating to the human body, in its natural Natsral/ che. 
healthy ſtate, or the various chemical operations perform'd therein. The na- 22 * 
ture of the ſeveral animal fluids ;- the changes they undergo ; their mixtures, 
ſeparations, uſes, and effects upon each other, and upon the whole, ſo as to 


maintain a healthy ſtate. | 
With this view-confult Boyle, Bohn,  Boerhaave, and Hoffman. 


XX. Experiments relating to the nature of morbid juices, or fluids-dif- De morbid” 
placed, concreted, -fuſed,..or alter'd in the body ;. and to the cauſes and eures gag. W. 
of diſeaſes by: peculiar ſolvents. or ſpecifics. 
Conſult upon this bead My. Boyle's diſcourſe of ſperific Remedies, Boerhaave"s- 
chapter of menſtraums, and certain papers. in the French Memoirs, a. 
tempting to di ſcover ſolvents for tbe ſtone in-the bladders & . ' | 
XXI. Experiments to determine d prior the nature and medicinal vixtues Minere! wa 
2 Experi to determine 4 priori the nature and medicinal — 

| Set 


Waters. 
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'8% My. Boyle upon the ſubjelꝭ, and compare bim with Dr: Hoffman ; by 
= which means a foundation may be laid for a due proſecution of this affair. 


New powers XXII: An attempt to introduce ſome new inſtruments into chemiſtry, for 
to be uſed in the more exact performance of certain operations, both in the way of 
chemifiry. ſeparation, and combination; particularly the inſtrumental agency of cold, 
and the powerful furnace of the Sun. Nee te 
Upon this bead conſult the Lord Bacon, and Mr. Boyle; and with their di. 
* - coveries compare the experiments of M. Homberg and Dr. Stahl, as 70 
the effefts of bigb degrees of cold and heat in chemical operations. 


The chemiſtry XXIII. An attempt to explain the chemiſtry of nature, or the manner 
IS at Wherein the world is continually recruited in all its parts ; the earth refreſh'd 
. with dew and rain; the atmoſphere ſtored with vapours, and the ſeeds of 
vegetables; vegetables ſwelled with moiſture, and expanded by the heat of 
the ſun; the air furniſh'd with its renovating ſpirit; and fire, air, earth and 
water conſerved to repair the animal, vegetable, and mineral worlds, and 

preſerve the divine order and harmony of material things. - 
» This is the favourite topic of philoſophers ;_ which they uſually touch ſucceſsful- 
th. But among the beſt authors upon the ſubjeF, we rank the Lord Bacon, 
Mr. Boyle, Dr. Hook, M. Homberg, Mr. Ray, Dr. Derham, Mr. E- 

velyn, Dr. Stahl, and Sir Iſaac Newton. 


ren 1 3 | 
Scheme for a Courſe of Pharmaceutical Chemiſtry : or the 
| Art of preparing medicines. 
An introduction to the pharmaceutical operations; ſhewing the inſtru- 
mental efficacy of fire, air, water, and earth. therein. 


Subje@s ſuited 1. HE ſubjects ſuited to the inſtrumental efficacy of fire; viz. vola- 
. | tile fluids, volatile ſolids, inflammable, fuſible, calcinable, and vi- 


trifiable bodies. : aeg | 
Air. 2. Subjects ſuited to the inftrumental efficacy of the air; viz. relenting 
falts, exhalable bodies, and falts diſpoſed to cryſtallize. | 
Water. 3. Subjects ſuited" to the inſtrumental efficacy of water; viz. ſalts, muci- 
lages, ſpirits, powders, gums, and all bodies affected by the Balneum Marie. 
"Earth, 4. Subjects ſuited to the inſtrumental efficacy of earth; as all folid 


machines, engines, and veſſels form'd of earthy materials. Whence a che- 
mical explanation of trituration, aggregation, ſolution, coagulation, evapo-— 
ration, cryſtallization, '' precipitation, ſublimation, diſtillation, digeſtion, 
detonation, candefaction, fuſion, incineration, calcination, deliquation, 


+" © regeneration, congelation, and fermentation of the various kinds, with di- 


rect relation to pharmacy. os (1) 


falls to aſhes. 
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| (IT.) | 
The principal ſubjects, and general operations, to be exhibited in 
| a courſe of pharmaceutical chemiſtry, | 
I. A Jak collection of the materia medica; or, (1.) A ſet of dry*d Tie materia 
medicinal herbs, flowers, fruits, ſeeds, roots, barks, and woods. (2.) Dry'd 8 1 2 7288 N 
* of animals; or animal ſubſtances having any medieinal virtue. (3.) A 1 
et of 
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medicinal foſſils; all diſtributed into proper claſſes. 


General pharmaceutical operations upon vegetables. 


II. Experiments to ſhew how any crude, vegetable ſubjects, being barel ; 
cut, bruiſed, or reduced to powder, may have —5 whole — — — 22 | 
ſpecies, candies, confections, conſerves, cataplaſms, pills, or electuaries; by % #* /«b- 

iſillation, into waters and eſſential oils, and with a ſcorching heat into ace. 
empyreumatic oil: by decoction, in water or ſpirit of wine, into tinctures, 
eſſences, and extracts; and by expreſſion, or long continued coction, into oils. 
III. To ſhew how eſſential, vegetable oils and eſſences are form'd into 
elixirs, and ſweet-ſcented balſams: and how expreſs'd, vegetable oils, boil'd 
with vegetable juices, gums, roſins or powders, become unguents, liniments, 
compound oils, or plaiſters. | 
Iv. To ſhew that moſt vegetable juices and ſeeds yield, by fermentation Prody 8; 
and diſtillation, an inflammable ſpirit, that becomes compounded by being z, — 
drawn over from certain ingredients, or impregnated with their virtues ; tion. 
whence the tribe of compound or ſpirituous waters; the rectification of 
vinous ſpirits ; and the preparation of alcohol per /e, and tartariz d; with 
various tinctures and ſolutions made by their means. 

V. That vegetables afford ſalts, call'd eſſential and alkaline, by cry ſtalli- Yegetable 
zation and incineration, of conſiderable uſe in pharmacy: and that by diRil- l. 
lation, they yield an empyreumatic oil, an acid ſpirit, and a ſoot. 

VI. To ſhew that all ſweet vegetable juices afford wines by fermentation, Fegetable 
and afterwards vinegar : whence medicated wines and vinegars, with nu- juices afford. 
merous compound preparations, by means of theſe two menſtruums. — 

VII. To ſhew that the ſame inſpiſſated vegetable juice affords, by diſtilla- 8 ; 
_ per /e, an acid ſpirit, an empyreumatic oil, a black coal, and afterwards Hi. 

a fix' d ſalt. n en 

VIII. That tartar and wine-lees, by the retort afford an inflammable prangen; 
ſpirit, an empyreumatic oil, a volatile ſalt, printer's black, or. a peculiar of tartar. 
caput mortuum, and ſalt of tartar. | | 
IX. That roſins and gums afford a fine ætherial oil, an empyreumatic Or m 
al, a little acid ſalt, an unctuous caput mortuum, or a coal that by burning 
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= General pharmaceuti cal operations upon animals. 8 
X. To ſhew how the parts of animals are fitted for pharmaceutical prepa - in jab- 


ntions, in the form of powders, ſhavings, chips, gelly, a black coal, or a je&: prepored. 
Viite pulverable ſubſtance produced by philoſophical calcination. | 


- 
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goo © Sanur for a Courſe 
Boil'd, diftill- XI. That animal ſubſtances, boil'd in water, make a gelly, fize, or glew, 
e and burnt. and by burning in occluſo, afford a ſpirit, oil, volatile falt, and caput mortuum, 
or coal ; which being burnt in the open air, affords aſhes, containing alt, 

and elementary earth, 


General pharmaceutical operations upon minerals, relating to pharmacy, 
Mineral ſal! NII. Experiments to ſhew that mineral falts are reſolvable by diſtillation 
diffi d. per retortam into acid ſpirits, and an earthy caput mortuum; and that certain 
ſulphureous and arſenical minerals may be ſublimed, and reduced into ſul- 

phur, arſenic, regulus and metal. | 
Metatfic cal. XIII. That certain mineral matters, and metalline calces, diſſolve with 
cen de. oil, and form plaiſters ; that metals with acid ſpirits form compound falts ; 
| and that ſulphurs diſſol ve with oil into balſams ; and with alcohol into 


II.) 
Difiiled a. XIV. Rules for the drawing of ſimple and waters, and eſſen- 
, tial ails, to the ſt perfection 3 exemplified by diſtilling a freſh medi- 


cinal ſimple in & Marie, without any addition of water; certain 
eſſential oils, according to the directions of Dr. Hoffman; and certain 
compound waters, according to the practice of the beſt diſtillers: with 
the uſes to be made of the refiduum in each proceſs; and the common 
fraudulent practices of ſophiſticating, adutterating, ar debaſing theſe pre- 
Parations, | 
Brandics. XV. The method of diſtilling inflammable {ſpirits and brandies, from waſh 
and wines 4 as malt-ſpirit, ſpirit, Sc. and fitting, or rectifying them 
for pharmaceutical uſes, in the farm of low-wines, — 1 alcohol per ſe, 
and tartarized ſpirit of wine : with the extemporaneous method of making 
le and compound water s. 

Tindares VI. The beſt manner of preparing the medicinal infuſions, tinctures, 
2, pelo extracts, elixire and rofins, with aqueous and ſpirituous menſtruums. As 
mexftrazm;, the vinum abſinthites, vingm viperinum, vinum emeticum, tinttura ſacra, 
laudanum liquidym, elixir proprictatis, elixir vitriali, tincdtura cantharigum, 
tinflure e „ , millepedum, maſabi, ſalis tartari, terre faliate 
tartari, Ac. Extract of colocynth, aloet, jalap, hermodacty ls, agaric, 
2 Se. according to the i and obſervations EM 
„and other members of the French academy. Roſin of ſeammony, 
roſin of jalap, rofin of guaiacum, Ec. with their ſophiſtications and adul- 

terations. . 
Feqotal XVII. The method of preſervi le juices in ion; and of te. 
vn, ducing them to ſyrupa, rabs, a in the mare uſeful 
Su, and difficult preparations of this claſs : as the ſyrup of violets and raſberrics, 
rob of elder and juniper, the refigf of France, Ec. with the — 
| 9 N 
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of making ſyrups by decoction, ſo as to ſecure the particular virtues of tho 
vegetables employ d; according to the hints of Charas, Boerbaave, and 
Rall, with regard to the nature of ſugar, or the diſpoſition it has to imbibe 
oleaginous or reſinous matters, like ſalt of tartar, and render them ſapo- 
naceous. 


XVII. The methods of procuring the eſſential ſalts of vegetables, and E/*ntial 
thoſe term'd medicated falts, and fix d ſalts ; with the ways of converting ſalts, 
the latter into neutrals, or a ſpecies of medicated ſalts, by means of tartar 
and diſtill'd vinegar : whence the ſoluble tartar, and that curious ſalt called 
terra foliata tartari. Add to this, the methods of neutralizing mineral 
acids; or [ang ſalts from their acid ſpirits, by means of nx'd, ve- 

ble alkali. (LES as | | | 

XIX The beſt methods of making the fix d ſalts of vegetables for phar- Fix'd /altr, 
maceutical uſes, and running them per deliquitem ; particularly ſalt of worm- * caufice. 
wood, falt of tartar, and fix'd nitre: with an inquiry into the reaſons of 
ſubſtituting ſalt of pot-aſh for them; and the ways of uſing theſe ſalts in 

infuſions and decoctions, ſo as to extract the medicinal parts of the ingre- 

dients, without _—_— their virtues, or deſtroying their oleaginous and 

refinous principles by rendering them too ſaponaceous. Add to this, the | 
method of making fix'd falts into cauſtics, for chirurgical uſes. ; i 

XX. The method of making fix'd ſalts into medicinal ſoaps, or uniting. Medicinal 
them with wax, /perma ceti, balſam of Peru and Talu, balm of Gilead, Habu. 
balſam Capivi, and other fine turpentines or balſams: and this kind of pre- 
paration compared with the Elegſacchars. ta 17 
XXI. The ways of compounding. ſimple oils, wax, gums, balſams, and Cerarr, un- 


certain metalline calces into officinal oils, unguents, cerats, and 2— guents, and 


exemplified in the more curious and difficult preparations of this cl JOS... 


"A RGB Yb, 
rr 


XXII. An attempt towards a perfect analyſis of the Peruvian bark with Ce bark. 

the method of making it into the moſt innocent and effectual medicine. 

See the Paper of M Charas upon this ſubjef, in the Memoirs of the Royal 
Academy before its re-eſtabliſhment. 2 | 

XXIII. The beſt ways of collecting, purifying, preparing and exhibiting Oh 


opium. 


Certain ſubjedts of che 


© bee the anonymous French Author on the Sugar-works of the. Iſles; 


Boerhaave's Chemiſtry, and Dr. Hoffman's Obſervationes Phyſico- 
_"Chymice; ... Ya '+ 94g > 


XXIV. The bea ways of purifying, diflolving, combining, and er- cw. 


offrnan's Obſervationes Phyfico-Chy mice, Dr. Quincy*s Pharmaceu- 
tical Lectures and Diſpenſatary, and compare them with Mr. Brown's, and © 
Dr. Newman's Papers, upon this Subjeli, in the Philoſophical Tranſattions. 
Vor. II. Ff f . XXV 


_ 
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Super. XXV. A farther application of pharmaceutical uſes, as a Kind 
of dry menſtruum, that grinds with cms! — 1 — juices, mer - 
cury, metals, c. into powders; which thus me We in water, and 

capable of being exhibited with great ad vantage. 
There are ſome hints to this purpoſe in @ certain anonymous French Author, 
who gives the Hiftory of the Sugar-works, and and the Chocolate Trade in 


the 
In the apimal kingdom. 
Preparing XVI. Experiments to ſhew the methods of preparing certain animal 
chen ani- ſubſtances for the uſes of pharmaceutical chemiſtry ; viz. the refining or pre. 
2 paring: of the animal fats, as the adeps viperarum, axung ia Porc ina, . pamatum, 
ſroum cervinum, ſevum meliloti, butyrum"Maiale, ſperma ceti, &c, The pre- 
paring of millepedes, canthari cochineal-flics, ifinglaſs, vipers, rob of 
urine, dry'd blood; muſk, civet, fal-ammoniac, Hr. 
27 A XXVII. The method of 4 — ſubſtances z welds. 
dies. ſhells, egg ſhells, pearls, crabs-eyes, crabs-claws, Bezaer, Goa- ſtone, Gaſceigts 
er, ' l 
Hern and XXVII. Experiments to ſhew the effeRs, of deco@tion and calcination in 
| bone. animal ſubſtances; particularly-m hartſhorn. for gelly, and the decattum album: 
| Dit che pharmaceudcal ee e the calces of animal 
XXIX. The methods of procuring the volatile urinous ſpirits, falts, and 
Oils we cow henry) as me und blood, urine, the fa > Gl 
or i mt beſt manner eme into am · 
= = — x 
Silk, ce. XXX. —— vipire,/ and forte otfies. curious 
animal ſubjects. t 
ab XXXI. The various preparations with fal-ammoniac ;; particularly vo- 


+46 latte dau fie 40g) the fol ales wolatiles olech nl, compound, and ex- 
|  - temporaneous z its 2 9 e falt, and double men- 
| firuum, as they are called; wh _—— of — metalline 
"ed and "mineral — 
+ In the ORE PIR 


Sulphur. XXXII. Experiments to ſhew the manner of ſeparating * purifying 

| ſulphur, by ſublimation ; and the method of makin an oleum ahbe 

per campanan, or converting almoſt the whole body of the ſulphur into acid 

ſpirit with ſo much of the diſcoveries of M. Homber oo and Dr. Sahl, re- 
t 


- 


lating . N . S and production his mineral, as tends 
to the ſervice of pharma 
XXXIHI. Exp = ſhew the manner of 22 ſulphur in fix d 
or volatile 8, alcohol 
— af ſul 
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XXXV. The, various methods of refolving mineral falts into their acid 73, mineral 
2 and rectifying them: or the ways of making oil of vitriol, ſpirit of 444i. 

ſalt, ſpirit of alum, ſpirit of nitre, and dulcifying them for pharmaceu- 
tical uſes. Add to theſe the compound acid ſpirits, or the agu fortes, 
and on regiw, for pharmaceutical purpoſes 3 with the methods of extract. 
— the ſeveral reficdunme, for. the tas of z whence 
1 ſedativum Hombergii, ſal mirabile Glauberi, a ſalt like the E 


fail enium Paraceſſi, the common tartarus vitrialarus of the 22 4. 


arcanuin duplidatum, So. 

XXVI. Experiments to ſbew the methods of purifying all the 
and metalline matters, 2 mom ng pharmaceutical uſes. 

XXXVII. Experiments to ſhew ways ring the metalline * 
— ſolutions and calces, with the ſimple 5 Anibal acida acids; — 

e ſolutions, ſublimates, vitriols, and crocus's 

of iron, filver, tin, copper, mercuty, and | 

XXXVIII. The pharmaceutical of iron; vi2. crocur Martis Preparations 
oftringens & aperiens ; oleum Martis per deliqitiam ; tinftiers Martis aures; iron. 
tmfura May tis cum vino & cam aceto; flores ammoniaci Martiales, &c. 

XXXIX. The ions of Teadz viz; faccharum Saturni; Of had. 
the cali of lead, white-lads andy: enen 


iſter of lead 

The he pharmaceutical preparations of filver i viz. the cryftals of filver, Of fibver. 
te flver pill, the precipitate and tincture of filver, the lunar cauſtie, and 
the Luna cornua; with their reduction to ſilver again. Add hereto; the ſo- 
lution of ſilver, for turning red and grey hair into black or brown. 

XLI. The pharmaceutical preparations of tin. Calx of tin; amalgam of gf ris. 
tin with mercury; ſalt of tin, magiſtery of tin, flowers of tin, ſublimate of 
tin, ſmoking oil of tin, and aurum Meſaicam, as tis call'd. 

XLII. The" pharmaceutical preparations of copper. The folationt &f of cyper. 
oper in e Gln 1 or acid and alkaline, menſtruums ; . whence agua 
ſaypbirina, and various vitriols. The preparation of verdigreaſe; the ſpirit 
of verdigreaſe ; the calx CIT e and Mr. Boyle's 


* ke of tieal p ” quickfilv e 
Il. T — preparations of ver. 9 5 
method of e ſolutions ani Eggen 0 A 
filver, The ways 807 making corroſive · ſublimate, 3 
calomel, red preci on, ellow epi, or turpetbum minerale, —— 
precipitate, and A en of mercury: with the. ways. of making quickſilver 
into Ethiops mineral, cinnabar, and a * powder. 

XLIV. The Pharmaceutical p ions of gold. Te lations of Of gold. © 
gold, the amal * gold, aurum N calces of ab with the 4 


more ſucceſs methods of making an aurum potabile, and ſublimate of gold. 


=o, Mah 


XLV. The pharmaceutical preparations of antimony. The ſeparation of Of i 
ntimony into ulphur and regulus. The pure, fimple, and martial regulus 
* antimony : with a certain way of making the regulus Maris fellatus. 
The beſt ways of preparing antimonium diapbortticum, nitrum antimoniatum, 
2 Pater, butter and oil 47. antirgony, the Mercurius vilæ, Bezoar 
2 mineral, 


4 4%/% Son for a Courſe | 
| mineral, and cinnabar of antimony. - The emetic cups, - perpetual” pills, 
emetic flowers, and purging flowers of antimony 3 the crocus — 
and t inctura metallorum; the Bezoardicum Solare, Lunare & Martiale; the 
calx, ſublimate, and glaſs of antimony. y.. 
— 7 — XLVI. Experimental inſtances of the true and falſe manner of preſcrib- 
_— ing, both in officinal and extemporaneous- pharmacy; with relation to ef- 
* XLII. A ſet of experiments to ſhew the more conſiderable aduffe. 
Sephifticat;- rations, ſophiſtications, and ſubſtitutions practiſed among the trading ehe- 
one... ' miſts, wholeſale apothecaries and druggiſts; with the certain ways of 
diſtinguiſning the vera from the communia. For example; the common 
ſophiſtications of the dear eſſential oils, as particularly oil of cinnamon, 
nutmeg, cloves, ſpike,” c. The rich balſams, as thoſe of Peru, Tolu, 
and Gilead, ſtorax, um, Sc. The roſins of G and ſcammony; 
falt of amber, ſalt of vipers, | Bezoar, Goa-ſtone, Gaſcoign's- powder and 
pearl; oleum fulpburis per campanam, antimonium diaphoxeticum, cinnabar 
native and factitious, quickfilver, '&c. 8 
The authors who bave treated the ſubjelſt of Pharmaceutical Chemiſtry ary 
numerous ; the” generality of Chemiſts having bent their fludies this way. 
| Among the principal to le recommended for the 22 F this courſe, come 
Charas, Zwelfer, Dan. Ludovicus, Le Febure, Lemery, Wilſon, 
Staphorſt, Barchuſen, ibe Collectanea Chemica Leydenſia, be Phar- 
macopœia Collegij Regalis Medicorum Londinenſis, and Edenburgen. 
ſis; haave's Chemiſtry, Quincy*s Diſpenſatory, and Hoffman': 
Obſervationes Phyſico-Chymice. + + 1 K. 
Scheme for 'a Courſe of Metallurgical Chemiftry ; or, th: 
"Art of preparing Metals for Human Uſes. 
Foundation I. HE. general foundations of metallurgy, as it regards the diſcovery, 
e, m fſinking, draining, and working of mines; with the manner of 
' © erecting the ſmelting-hnts, and furnaces for ſeparating the metal from the 
ore, in the larger you 5 ER | . 
Tipo original books for this purpoſe, are Agrico Re Metallica, 
Erxcker'r Aula enen 1 n 5 
„ II. The previous chemical operations required to fit ores for the furnace; 
Iz ore. Ui. rating. ain ing, waſhing, and ng with the beſt methods of 
diſpatching this buſineſs, ſuitably” to the nature of the ore ; or as it con- 


tains gold, filyer, copper, or tin. g 3 $4455 1 
Beſides the Authors juſt. mention d, conſult upon this head, Dr. Stali"s 
Metallurgiæ Pyrotechnicæ, & Docimaſiæ Metallice Fundamenta. 


9: of ores. III. The particular methods of taking proof, or making afſays of all kinds 
8 of ores, before they are ſmelted ; ſo as to diſcover what proportion of pur 
| | R 5 dos eee 
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metal they contain; with the way of reducing all - metallic ſubſtances to a 
regulus: whence a practical introduction to the art of chemical minerology, 
and the uſe of fluxes. | 

See as to this head Georg. Agricola de Re Metallica, and the Writers upon 

the Art of Afying. 0 x 

IV. The particular methods of ſmelting gold - ſand, gold- ore, gold- ſluds, Smelting gold. 
and ſilver- ore, ſo as to procure the largeſt yield; with the ways of caſting | 
the metal into ingots, bars, and blocks. . 

See Agricola, Ercker, Glauber, Becher, and Stahl. 


V. The methods of ſeparating tin, lead, biſmuth, antimony, Sc. and caft- Tin, ld, 
ing them into blocks, pigs, or ſolid cones; as practiſed at the mine-works of „H, &c. 
4 Germany and Hungary : with the way of ſeparating and purifying 
hy the Authors above-mention'd ; and the Philoſophical Tranſattions. _ 


VI. The common ways of running copper and iron from the ſtone ; and Cper, and 
of refining them into ſoft, ductile metal, or forming them into plates and 
bars. The art of making the pureſt copper, and tougheſt iron, for the more 
eurious uſes : with the beſt ways of caſe-hardening iron, and turning it to 
To this purpoſe conſult Agricola, Ercker, Becher, Stahl, Reaumur, and 
certain Papers in the Philoſophical TranſaQions, : 
VII. The methods in uſe for extracting gold and filver from the baſer ra, 
metals, at the larger works of Germany, Hungary, and England. | gait, *. 
See Agricola, Ercker, Stahl, and Homberg, who has à curious Paper in 
the Memoirs of the Royal Academy, that affords a bint for the improve. 
ment of this affair. | bart 
VIII. The whole art of refining the nobler metals; as practis d among Refining, 
the refiners of London. | | | 
Dy. Merret has a Paper upon this Subject in the Philoſophical Tranſactions; 
which may be compared with Agricola's Deſcription of the Art, at the' 
eleſe of bis work de Re Metallica. 
IX. The art of ing plate, coin, and ores; as practis'd among the 4/aying- 
goldſmiths and 4. 5 of London. desen 8 : + "fy 
See upon this bead Agricola de Re Metallica, Ercker, aud Olai Borrichij 
X. The ſeveral ways of coating or overlaying one metal with another ; Gilding, u- 
whence the art of gilding, filvering, tinning, and 8 r 
There art ſome Papers upon this dub jet in the Philoſophical Tranſations,  _. 
and French Memoirs ; and the foundations of the thing are delivered by 
Barchuſen, towards the Cloſe of bis Pyrotechnia, or Elementa Chemiæ. 


XI. The art of ſoldering in the different kinds of metals; with the man- Sn. 
ner of preparing all ſorts of ſolders for the uſes of tin-men, braſiers, copper- 
ſmiths, pewterers, ſilver-ſmiths, and gold-ſmiths. N 
Some few hints. to this purpaſe may be found in Mr, Boyle's Philoſophical 
Pieces, and Barchuſen*s Pyrotechnia. 18 . 
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406. 8e Run for a Courſe | 
Flamm, | (KM ene mixing „ fabHanices, ſo as to form 
| compound metals, tton, cannot metal, in-metal 
bay Bath-metal, and all the mix'd metals in uſe. ” 
. For bits to this purpoſe ſee Houghton's n. the. 1 Tranſ- 
actions, Barchuſen, and Stahl. 


Whr. XIII. The art of — or Aenne into wire, of various 
Kok for various nſes 3 with the! different matiners of gilding it. 
To this purpoſe there are ſome hints in . Roy's Philoſophical Works, 


and the Philoſophical Tranſactions. 


Tinging m- NIV. The art of colouting the whote ſubttnce of untl ſo as to make 
rals white copper, e yen five, | Se. vich the certain yas of d. 
tecting impoſitions of thi 
See Boyle, Becher, Barchuſen, Boerhaave, and Stall. 
. NV. The ways of diffolving all metals with ſuitable menſtruums, or re- 
and witrials._ d them to Littjols, and amalgams, for particular metallurgical ufes. 
landus, Becher, N and the common books of Chemitry. 


3 0 „ metals into icular lead and 
—— — 1 77 the A el of alf. aflayi ming and whit of Aver wag and 


See 0 ale gr um ee — abs chemical 


* A, Writers. 2 

c. XVII Tie ene curious experiments in the art of foundery or caſting of 
| anti penteabaty cde; 97 of | eaftng.in_inen;-10. a+, 40 make; works ©: 

beautiful as in hammer'd iron. 
M. Reaumur has publiſbd a book upon this alien 3. an account wheref i 


_ given in the French Memoirs. 


Smithery. XVIII. The more curious metall experiments in the art of ailthery, 
extracted from the practices of rey flver-ſmiths, braſiers, copper- 
| ſmiths, tin · men, pewterers, 2 gun-ſmiths, lock-ſmiths, &c. 
Some particulars to this purpeſ e may be found in the French and German 
. Writers upon the arts oundery and ſmithery 3 Mr. Boyle. s Warks ; 
and the Philoſophical Tranſactions. 


1 XX. An attempt to introduce certain curious, or more conceal'd pro. 
extragions. ceſſes of metallurgical chemiſtry into the vulgar art of metals: as the method 
of extracting filver from tin; gold from filver ; gold from ſand,. &c.. 
| See upon this bead Glauber, Rocher, Boyle, axd Stahl. 


| XX. An experimental inquiry into the validity of Becher's Minere | 
* petua, or the art of 9 and ſilver, with moderate profit, 
| common mineral, or cheap metalline matters. 
Dr. Stahl has a Paper to this purpoſe, entitled de Metallorum Emendatio- 
ne, modico fructu, profutura ; which may ſerve to regulate the eee 


lex 


tions of Glauber and other Chemiſts upon the /ame [ubjeZ. 
Befedes the few Authors already indicated, 2 certain = 
Feel Ghuber, and Kunckel ; Webſter's Book of Metals, A 


- Barba, Dr. Lifter, and Dr. Woodward, 


M 
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4 Scheme for certain Courſes of the Chemia Curioſa: or, 
Sets of ſuch chemical experiments as are more entertain- 
ing .than profitable; yet ſuited to the improvement of 
Philoſophy and Arts. vt 


r Os OY A 


L ſhew the chemical nature, generation, uction, changes and Nature 
deſtruction of 1 e fire, flame . fewel by . of A a light, 4 
kinds of phoſphorus, and py amy : with a particular i in- and fewel, 

quiry into S abl's phlogiſtic, and H — 
cee Boyle, — — and the younger 1 upon the ſubject of ern 1 
Boerhaave and Newton, upon the nature of light, flame, fire, Sc. Hom- 
＋ 5 eſſays upon the chemical principles, and Stahl's ſeveral pieces imme- 
ics. 


II. The chemical generation, changes, and deſtruction of cold and heat; Changer L., 


illuſtrated in a variety of experiments, 
To this purpoſe ſee the experiments of the Lord Bacon, Mr. Boyle's Hiſtory of 


Cold, and the accounts of certain cala fermentation nee te 
French Memoirs, by M. Homberg and alben. | 
II. The chemical generation, changes, and defirution of colour, exem- PER 
plified hy a ſet of curious experiments, .: 
d Boyle on colours, Newton's optics; . in the ee. 2 
Tanſacliani, and French Memoirs,  _ 
(I.) 
' "Uncommon experiments relating to-anlmel-arts,. LIE 
IF. dens 60 preerv d an fete ur hg Gas Pry 1 
vo 4 
le Glauber, Boyle, and thoſe who have wrote the natural hiſtory of ſugar. — il 
V. Attempts,to introduce certain new colours into the arts of dying and F 
2 particularly a goes blue, capable” of being- 3 | M 
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See Blancour's art of e ad finem ; . and the travels of. Natural who. give, —_ | 1 
_— LIED 8: Kad | 1 
VI. Attempts to improve the art of embalming — oor the uſes Ws. 
of the amber yarniſh, ſo as to coat 2 a 150 t with A . 
See Boyle, bebe and Hoffm S 
that ſhall ſhew the parts in eee ſtate. * ij 225 a. 
Far hints to this purpoſe- ſee the anatomical works of Ruyſch; and Hom: _ | 8 


berg*s paper upon the ſubjett. l 
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| Experiments relating to vegetable arts. 
Wine impro- vin. Attempts to imitate the wines of the firſt crowths of Frence, and 
wed. of the Rhine; and the richeſt. wines of 1taly, Hungary and Greece. 


Ses certain papers in the German Ephemerides upon this ſubjeft ; and com- 
pare them with the dofirine and experiments of Glauber, Becher, and 
Stahl, made with the ſame view, | 


IX. Attempts to produce ſound wines, vi and tartar, from the ve- 
on r- of Engiand; and diſtilling theſe juices into brandies of equal 
with thoſe of France, Goa, or Batavia. 
ye this ſubjet conſidered by Glauber, with regard to Germany and in- 
prov'd by Becher and Boyle. 


e Attempts to imitate or exceed the teas of India, the coffee of the Levant, 
and the chocolate of the Nes, by means of commodities of Engliſs growth, 
To this cg 122 certain * in the German Ephemerides. 


* : & - ” 
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eee e to the Metallirgis — 


% 


* Merewrics of XI. The more rational attempts to reduce all the metals to their running 
metals. _—_—_— — — from them. 
See Baſil Valentine, Boyle, Becher, Homberg, and Stahl. 
Butter of me- XII. The converſion of metals into a butyraceous or waxy ſubſtance. 
tak. See Hollandus de Salibus' & Oleis Metallorum, and Homberg's paper a. 
to a certain matter running thro* the ſolid body of metals, like water thro 
. @ fieve. 


Whether XIII. Experimental attempts to convert into metal, iron into cop- 
7 , and; W eee rn r and roſs impoſi 
D, Hons diſcovered in thi 5 * 


| * - Uncommon Experiments rclating to the mineral arts. 
2 * XIV. Attempts to prepare varniſnes and rr ware, exceeding thoſe 
of Ching or Japan. 
See certain papers in tbe neee en French Memoirs, and 
German Ephemerides. 


— XV. Attempts to imitate tutenag as white ind red copper of 'Fapan, and 
the fineſt bares per of Germany . 
See Dr. W „ Stahl, Homberg, and theprofeſid meta 
D zh Wor ke V3 NN > vi TER n eien xl. 
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nd 


VI. 
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XVI, The moſt promiſing wn ao made gear rears av ny coal, Malleable 


in the large way; — with pit 
See Dr. Stahl, n ſevensticarions Mecirigew i 4 19211 bus zen 
XVII. Attempts to make regulus of antimony malleable. Regulus of © 


$:e Becher and Stahl upon the lead of antimony ; and compare them with _ —_ feft- 
Boerhaave's doc rine as to the reduttion of win to Hof. 


VI) 
CS 


XVIII. Attempts to imitate the more celebrated mineral waters of Ger- Imitation of 
many and England; as thoſe of Pyrmont, and 1 Sc. from an exact che- prey, 135 2 
mical analy ſis thereof. 

See Mr. Boyle, Dr. Hoffman, and various papers of the French memoirs. 


XIX. Attempts to imitate in foreign drugs; as opium, camphi Of drugs. 
balm of Gilead, oriental bezoar, nitre, 2 2 — Se. 9 
See Pomet*s 22 of drugs, and Savary*s diftionary. 


XX. Attempts to imitate or excel the vegetable eſſences, perfumes, and Of offences. 
fucus's of Ttaly and Spain, 
See Paracelſus, Glauber, Boerhaave, Pomet, and Stahl. 


n.) ; | 

Uncommon experiments relating to mix'd arts. 
XXI. Experiments relating to the chemical production, alteration, de- I, 
ſtruction, and regeneration of colours, ſtains and inks; in cloths, ſilks, cot- 


tons and paper s. 


See Mr. Boyle, Dr, Meret, au dd, Homberg. 


XXII. Ways of N icious mixtures, capable of producing Pe! 
devaſtations. 8 ohh 5 s mixture 
See Lemery's pa per upon earthquakes, ligh 5 455 &c. in the French memoiri. 
See alſo Boerhanve chemiſtry ; and Dr. Hoffman's ob/ervations. 


XXIIL Ex ts relating to the N perfect ways of annealing and 
Raining in glaſs, 

See _ Kunckel, Blancour, the "nid of Sol fine veſte; Becher, and 
_  Stah 


XXIV. Attempts to convert all the metals into their ſpecific glaſſes, with-- Al the me- 
out addition. | an —_—_ 
See M. Homberg's chemical experiments with the great burning lens ; and 4 
Fara them with the operations of Neri and Kunckel at a glaſ5-houſe 
e 
XXV. Attempts to ſoften glaſs, or bring it towards a malleable ſtate: and G'aſs made 
again, for giving it nearly the hardneſs of a diamond. Jefter 
See Boyle and Homberg upon this curious ſubjeft , and compare them with 
Neri, Merret, Blancour, and Kunckel.. 
Vor. IL Gg. N One 
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_— SCHEME ſſer &.Caurye,) &. 
One might proceed to/{ketch out: ſchemes:for courſes;of xeceutive chemi- 
ſtry; — — the artificial generation of meteors, new ways of; 22 
roads and ftreets, making ne wRinda of fire: works, and exhibiting nume: 
other 5 phevomenaof this art, in the may of what Mas antiently 
> term? ie: but thus much may ſuffice, ; for, the preſent, to ſhew 


that the art has bherta. been too much conſin d, and deſeryes to de ſet free, 
or cultivated at large, for W of mankind, 
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N. B. . 2 78 part to the Prattice, or third part of the book; 
* the e u. 40 the Notes, 


12> amt dn ; * A. | ba, 
s C 
Cetum Radirmum; Wat. 168 p Erbin, mineral, how made. 313 
Atervar acids, hat 47 Miy be form'd naturally. - 1b. 
Aci, a vague one, leb Its properties and uſes. ib. 
of the earch. 112 & n. 114 n. Al. ( Geo.) his book ds: re metallica. 
204 P. #67 p e 
155 affinity with ſume of falphur. tz is character. 76. 
How it forms various foſſils. Az uus, how cured. 29 p. 31 p. 67 p. 9p 


Whether procurable from animals. 205 p 


. By whom well 'exptain'd. 

ids, what. HP 
Diſtinguiſh'd from ulcalies. . 
. Confider'd as menſtruums. 546—5 55 
Their uſe how indicated. 218 pP 
Given in fevers. 196 p. 202 p 
Are of two kinds. 545 
Maanl, which. 5 540,263. p 

How they differ. 


Diſſolve the hardeſt bodies. 5 562 


Changed in the operation. 
— the — part of mack” 6. 


le, which. " | 


h d 
Mate: idk, — power in ſolution 


Of fermented v which. 


The ſtrongeſt riſe lateſt in diſtillation 137 p 


May be looſely lodged in metals. - 44 
termine alcalies 
hether naturally contain'd in animal bo- 
dies. 518,5 46, 162 p. 19 p. 
_— a ſaline form with their ſolveuds; 
alcalies and fpirits.. 
Heidum E furitns, what- 1738 p 


Action in bodies, on what it depends. 1 


2 ſaid to be an — | 46 1 
tions in working, Tt | 537 
290% who. = 
Adapters, what. x cri 5 
Enge, what. 9 * 


4 and 2ticats, the dodtrine. 99. 0 P Jin 
2 


on. 
Of unſermented bles, how got. 8 


353 


| 102p. 206 p. 229 p. 249 P 
what. 3794 
An altnoft univerſal agent 281 
. Aniniates fre. i6, 
- Actuates animals, vegetables and ſoſſils. 382 
Its action in the bowels of the earth. #6, 
| Neceſlary to the production bf animals. 3 45 


— e neceſſary. 

Ovwing to its fineneſs of part. 4 
Lubzicity of its parts. 125 
Mutual attraction of its parts. ib. n 
Expanded by fire | 2 
Miſcibilit of its parts. | 4 
Degree © its — ; 
Its imperceptibi Nin | 
Always in motion. 226 
Its abſolute gravity. 1b. K n 
Its relative gravity. 387 : 
Variableneſs of is weight. | 1. n 


Its weight compared>with water, 387 
Effects of its weight. 388. & nu. 389—391 4 
Its elaſticity. 39 Kn 


Peculiar to it. 292 © 
Law of its elaſticity. 392 
How far carried. 15.303 
Its elaſticity unalterable. 394 
A ſingle particle not elaſtic-. 99066 


Condenſed air a fluid. 


Its ſpring equal to its weight. ien 


— ſmall part equal in force to à large one. 


299 
More rarifiable by fire than other bodies. #6. 
Of the ſame denſity, equally rarified-by he 


fame heat. 397 
Ggg 2 4 


g . 
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: IN D 
ir, the natural quantey of beat eun31g 
Denſe air made more elaſtic by the fame de- 


gree of fire. 
Condenſed by cold. 398,226, *7 
Its ſpring not deſtroy d by fire 
Whether capable of he ray of gol 303 
Its contents. 399 n 
Pire therein. 2 9 
Water therein. 399, 400 
In fixed alcali. 400 
Dew therein. 401 
Power of elaſtic moiſt air on bodies. 406 En 
Spirits of vegetables in off 7 408 &n 
Oils in it. 1 | 
Earths in it. ib. 
Parts of animals in it. ib. n 
Foſſils in it. 40 & n 
Sulphurs in it. 412 
Metals in it. ih. 413 E n 
Its internal nature. 414—418 
A particular virtue in it. 3 $1488 
Adheres to ſolids. 420 
To fluids. 280 T1 
To itſelf. 2 Wok ib. 
In water. 422424 


Re-abſorb'd by water. 424 
Does not enter water already ſaturated. 425 
Diffuſes itſelf thro” e eee "1 


x 1 | ib. 
segen by boiling ib. 

By freezing. = 426 

By alcai. — 427 
Obrained from the warm fluids of rr | 
Its quantity in water. : 429 
In water, is not air. 430 
Its elaſticity from union. 16. 
Its particles very penetrating. ib. 


Its entire body not very penetrati ib. 
Obtain'd from vinegar and crabs = 43t 


From chalk. * 
From oil of tartar and v . 
From oil of tartar and oil of vitriol. Nome 
Fram ſpirit of nitre and iron. 433 
From e . ber 
10, 
Produced from bodies by fire. i6, 


Divided into tranſient and permanent. 379 n 
Wholeſome or unwholeſome, whence. 416 n 


Hot, its ſurprizing effects on animals. 2 
In ſome countries bebe ie afolts certain co. 


407 u 

ns heat in reſpiration. 2393 
Preſent in all chemical operations. 434 
Structure of its particles. 379n 
How to produce it. 379n 
Generated by gunpowder. 5. 
Its repelling force. 385 &n 


1 PE 


Its preſſure. 336 n. 
Its variation, how it may influence hea u 
87 n 
If com e in infinitum, * &n 
Rule of its » rg 395.n 
May ace earthquakes 
er capable üs od gravity of 4 


Inereaſe of its ſprin 
An @ aggregate of 4 from waa. bo. 


n 
May. cauſe thorough ſolutions. = n 
ities aſeri 


to it, owing to a more 


ubtile medium. 19n 
May my a peculiar corroſive or diſſolving 
powe 406 n 
Its effeRts on fire. 381 
Whence neceſſary to fire and flame. J7in 
i&n 
Abounds in acid vapours. 3 


Cauſes putrefaction and 88 40 n 
Many of its effects not accountable for. 16. 
Can "change the ſubjects of the vegetable 


kingdom into the animal. 408 n 

- Exhalations therein. ib. 
Contains all born of menftrunms. 406 n. 435 
Its effects on ſtone. 4130 


Saline efluvia contained therein.goo u. 410n 
The particular ſpecies how determined. 


Its alterations by heat and cold, 5 


and moiſture. | 415 
By the heavenly bodies. 415n 
Unites with other particles. 434 


Mixes bodies among one another. ib. 

Its effects on bodies. 434-435 
Fires volatile, and volatilizes fixed bodies. 43 
Calls forth the latent powers of bodies. 
Contains active II. 


See Atmoſphere. 
Albertus Magnus, his character and writings. 
27 Kn. 28&n 
Alchemiſ!s, to diſcover their impoſture in ma- 
king of gold and ſilver. 70 n. un. yn 


» 


Why not always ſucceſsful. 201 
Their general principle. ib, 
Their pretenſions, beſides the philoſophers- 

ſtone. 154,203 
Sum of their doctrine. 201,202 


Alchemy, the word when and by whom intro- 
—_— * 15 Kn 


Its technical meaning. ib. & 25 
Its antiquity examined. 15 En. _ 
17, 1 
Wherein i it 5 ib. & 202 
what it pends. 
Pretends to mike gold — 
medicine. 15 n. 200 


Tis beſt writers thereon. 66 53.54 
Alcheny, 
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en 


14 
To examine its purity. 126 p- 4 
[ts properties, park, uſes. 125 p. 45 
h a compound body. © 129 p. 525 
Contains an oil. 129 
Not miſcible with oil of tartar. 126 p 
Wets not ſaline bodies. 127 p 
Not eaſily. changed. 127 p. * p 
Its great volatility. 125 P 
Why mortal when too freely drank. r2g p. 
- 222 p 
Cragulates the animal fluids: 329. 125 
221,222 p. 238 p 
Per ſe, how prepared · 124, iſ 


How- vw propre with fixed alcali, and uni 
18127128 p. 172 p 
Nature, _— 128,129 p. 214 p 
Whether attainable in abſolute purity. 1 tp p 

When improper for tinctures. 44 P. bs. 

earn tables. 

148 p. 169 p- "ap 

ſts affinity with oil. 194 f U 
M be uſed to adulterate the richer ole 
. 
Dililled from oil of vitril. 255 p 
Into what forms convertible. 172 p 
Whether reducible to water or earth. 162. 
474 n 
Externally. uſed may cauſe cancers. 2145 
Hzs no attenuating þ in the body. 215 p 


2 — * 125 P. 222 p 
growth 222 p 
Alter'd by ſalt of tartar. 4 [1 GP 
Whence its inflammability. 315 
The pureſt of all ſewels. 315. 327. 329,30 
What bodies it diſſolves. 527 
327 
Suſtains os of itſelf. 328 
Yields no ſmoke. 328 
Its great rariſaction. 232 - 
tual motion. 233 
elerves fire and flame. 316,317 
Miſcible with water and oils. $327. 452 
Yields no aſhes. 328 
Greatly reſembles ſulphur. 329 
magnet of fire. 329 
menſtruum. | 8 
May unite with fixed alcali. 527 
bodies it diſſolves. 27 
Why it will not touch ſulphur, p 
See Spirit Mine. 


denbic, what, 58 

1s firufture and uſe. 585,58 
To prevent its burning, and the head from 

PA nn 118 p 


155 18,19,20 Mi D. ITE 
9 1 where ſpoke of by Paracelfur and 


- Helmont. © ' | 571, 
Origin of the thing. gr bes CL 


| Pretenfions of ſeveral chemiſts to it. to 


"Te effect in changing bodies. 44% n. 573, 


11 properties. ! £ 25 58 
71. 57 

Whether poſſeſſed Helmont. 1. £80 

Unknown to Boyle. by | 57 570 


For what miſtook by Zwelfer. 564. 579. 


Whether volatilized ſale of tartar 579. 1865 p 
What eſteem' d by Glauber. 579. 252 p 


Conjectures as to its matter. $79,580 
Words of like import therewith. ' 571,572 
- Differently ſpoke of * Helmont, ib. 
Is the rode of ar Gs 
A greater 3 ane the Philoſopher 
- Stone. 855 
1 all things but water. 576 
Ia what order it changes bodies. 574,578 
| Its manner of application. 74 
| Deſtroys not the ſeminal virtues of 
Might produce a genuine aurum 2 75 
| Thebodie diſſolved by it, raiſed _— 
Leaves the ſolvend elementary earth. 55 | 
7 
Applied to charcoal. 2; 
Not impaired in ſolutions. $75,570 
Why called the immortal liquor. $76,577 
Is incapable of mixture. | 575 
The manner of its action. 574.575 
Various opinions concerning it. 579 
Not prepared from urine. ö 
Not — — 
What it probably was. 157 — 
Whether the ſame with Bae 9 — 
of Paracel/us. $71. 578 
Alkalies, what. 530 


Their exhibition how indicated. 90 p 


How preſcribed to advanta 238 
See Spirits, Salts Acids. * 


Alkali, fixed, what and whence readily obtain'd. 


+ 29225 534. 33,34 P- — — 
a menſtruum. * 
The name — and how varied. 529 
How it is known. | 530. 37 P 
How made to act as 2 menſtruum. 546 


Its uſe in preparing bodies for ſolution. 585 


How produced. 530. 33,34 P. 24,4% p 
ive of 1 2 33 


539. 535+ 30 P. 
171 p 


Changes colour in the fre. 34 P- ＋ 4 


ee re 359 


— — 2 
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ec 1 
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propertier. 30. 4 
. by the bie of the air, „ 38 


— ſalts from their acid ſpirits. 


Repels, or ſtrongly attracts air. 636 
ve p wn. 35.36, 37 p 
L of: the ſame nature. 5 
Ho made volatile. 27 ＋ 
22 er a production of art. 50 NP 
medicinal virtues and uſes; :: 40 25 ? 


With what cautions to be adminiſter d. 3 
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111 | wt 151 

Have t poſed. | ion 

Ro Of, of — poled. 153, 25 

1% p 
Unchangeable... ave & chat 

Their fluids what winks derived. 95 

2 iſh'd chemically from thoſe 

vege 


| 32P les. 154&n 
How run delipuium I 3 d heat. 21 
Li uid, how procur'd pure. ” 36 p 92 no el alkali. — 
_ in . 35 1 cy 2 | TRL Te 1 
vit. 36 pðp r princi 151,152. 170 
Mts pure 537 their matters afford the ſame - Ach dates 
| Oils. 12 1 1 4 44.38 240 i 185 p. 225 ö 
1 Acids. .*! 21: os $38 - Have each, 2 pirit. 151. 168 
Its action on bodies. 545 Con waters ' a5 I52 
© * See ye 4 24 1 ts — what ib, 
Mlhaline i poſition body. P No t. ib, 
12 — fubjecs of chemi, 1 
ts Ki h 42:11 11a n. onuger, d as t j iſtry. 148 
Whether a proper ſalt, 111 Into what reſolvable * 
Ita origin. 17146. Wane the faculry of forming falts.  42Þ. 
— 1102 Their ſalts whence-deriyed. _—_ 
ts On. 111,112 r ts w 42 7 
. How made in Pagland. lan — — 191 — 
Its ſtan e 45. .- Are continually waſting and repairing. by 
How made at Civita Vecchia. ib. . food, — bow they are com 
Its —— ſpirit of nitre. 87 n reof. 184,185 p 
| Rock diam „ what. 2 2 
ow at Solfaterra. | | dee D | 1845 
How found in the cart... "The r grown E 2 15 we 
neee of f metals explain'd e Een ode — 
— Hy El 
Its uſe. e ee ren d be exiſt in will, 18 
Amber, what. 118 &0. 119&n tur neither acid or dals. 
W hether le, animal, or ſoſſil. 118 n 186, 212 p 
Where found, and in what form. 15. 2 Exhalations, inflammable. 488 
Whether once fluid. e 119n mal Matter, iti growth like that 
Mixed with foreign bodies. „ 150n 
Its taſtes arid ſcents. 5. Anodyne, in oil of turpentine. 90 b 
Its menſtruuſms. 35, 1% Antimonium diaphoreticum nitratum. 5207 
ev tincture 'gain'd readily, and the virtues Its virtues, uſes, &c. 
thereof. 14.148 p -Dulte, how made. * 
How analyſed. > +82 4 707 Aren. 
Its oil. ſalt and ſpirits gained, nl Helmontii, how made 336 pb 
Poſſibly a uy > ue p Antimory, its chemical character explain d. 68, 
Virtves ts ſalt and oil. Dl & wi ik. 9 * | 60 n 
Ambergrea whatand where found. 119,120n Its various names in chemiſtry. gun 
Ats origin. Iten at and where found. 132 & * 
Various opinions about it. i 2a os. i nkice. ib. 
Its uſes. : . 120 n ts uſe in cu Sn 35 . 
Aach, What. 4 1 247 8 18 Volatilizes L metals but gold. 15. 132 
Anm, the ming of the word. The laſt teſt of gold. 228 | 1 
Aach, Chemical, yroduQious ic-virtue of its 122 n.3 
it ; 1 te ** * 321, 3225 
616 1 K (2 
5 3 Aiti nom, 


Irin 
e conit of # metlline an ſulphure- a, or Aroma Philoopberem, what. 133. 


ö 2, 321, 322 n. 397 P 5 152 p 
1 1 it of its ſup ur a 4 we, its poiſonous vature. 115. K n 
. "Attempts to render it a metal, 16. orked for gold, or the phileopher” s ſtone. 
l Whether capable of reſolving . 46. 10 — 3 17. 115 Kn 
1 Where and in what forms fou i6, n ' How obtained from cobalt. 116 n 
, Of two kind. | . White and red. 13,46 
p The common, What. 6. Cryſtalline, whenee 11 — 
p I power in diſſolving metals. The common, whick. 

3 Whether it deſtroys t eir nature. . _ Makes metals brittle. 117 u 
e Is virtue and uſes. 13 n A peculiar thenflronm for it, wanted. 18 
n How diffolved in agua be fe, 321 p 3 copper like ſilyer. fi 

4 How purified by bare 322, 323,P i Infoluble in water. "117 e 
2 With flox- powders. 323 p * Greatly alters metals. 5. 
b. Its caleination. KED 23 Da to handle. 116.n. 
L Its golden ſal phur, how 328 A, what. | 66 
8 Vutues and — thereof. ib. Mr. defineable. 65 n 
P Its crocus, or liver, how prepared. 3. 


an author in alchemy. 542 
1s glaſs, what, and how made, 322, 323 p 2 5 che! inventor of chemiſtry. 14 


A mild emetic, how made from it. 3 what. 08.-18, 1 8 
Is vomitive poiſon coretted by nitre. 95 7 Hon made conſiſtent 2 475 "a 


Is diaphorege nitrel - | 30 p gained infipid from vegetables. 1.805 p 

in nes ſul lan how obtained, Hou gained faline from les. 21 p 

nature thereof, 330 33ʃ p q tain the — of the „ 19, P 

Is butter or icy oil, T7 and how made. What they 19% 20 b 

a 331, ay p Of all ables; + vitriflable. 33, 36 p 
P * Thoſe of diſtilled and on vege 


"hs com vo; 4 W ak th ; what, een v. veg; A 
; Te-comverfion i into Mercuriu e : Fn iſticated. adh F 118n 
6 "The — or . mortar of the walls 
3 how prepared of Babylon. 21180 
10 fred f of colours 1 r 2 4, 8 2 792 
. 3 2 and Ger 2255 what. 123. 
virtues. 6 336, 337 p bere, effects of li he or fre therein. 2 
Eo ng try 
Their riſes -4-— hay | 1 1 | ere phznoniena accounted for. 270 
Arms, what, © 135, 14 p © "Onites fits to its pabulum. 222, 333 
_ Wherein they differ from infuſions. 15 p. 1 erein. — 
How made to. che beſt advantage. 14, 15 p  'Its weight. * | 386, 387 
hb (he Dr 9983p Id 3 234 
Agua forth, What. . 5 : 5 p Atoms, what, and their hard, 1 59-160, 
ow made. 
Ta uſe in feparatin es hd 27 5 Attraction, n 25S * 
Tun Farr n ck, Ht far known. ib. 
The metals it difolves. * Attrition what. 8 2381 
2 one hy a its name. , ys # n How, and in what proportion it — — 
87 n. 3 * 
uſe in ſepara * * - : Avicenna, his chemical writings. 27 u | 
it bodies it A it Tp po 1 what. 115, & n 8 
made to difſolye ſilyxer. "hs n Aurum fulminant, how made. 74, & n. 317 p | 
drcheus, Helmant's notion thereof. 43 n Aurum Philofophorum, what. 7¹ | 
Armenian ſtone, what, and its uſe. 124 n Its great ſimplicity. — { 
e 251 p ; 
2&n e 
Sameticr, n Of ah. 276 p 


1 N DE x. 


Ager well, made yh bare motion 502 & U 12. what, tob a. 
| esta n 1 7 63 1b. 
| r a. | 15. 
Azaph, what. | Where , ib. 
4 what, and how prepared. 433 * n udaicum, what.” 18 
| 5 | ; & bodies, why foonet. b _ 262 4 n 
| th * | Abſorb fire. 354n 
\ Return the light they receive. 142 
AC'ON ( Roger) his hiſtory, character of Blas, or Meal, what. | | 
his writings, chemical * and ex- Bleeding of tree how rann Wind 
iments. 1 . | 129 n 
Condemned for a magician Blocktin, what. | . 
Acquainted with gunpowder, phoſphorss, Blood, what. 151 
and the air - pump. 31, 190 he parts procured from it, 151, 152, 222, 
Balm, ſee _ | Coldett i the | 223 p 
m, W 4 p. 144, 345 in the veins. 

e. * bp. — 11 145n , Hotteſt in the arteries. 15 

Of Peru, its kinds. 144+ 1452 How diſtilled with ſafety. 487 

ivs, its kinds. 44 n Holds much phlegm. 436n 
| ce. 24,5, 1449145 2 Jo preſerve it from outrefiion 222 5 
All contain an acid volatile 94. p- 9p Whether it contains any acid. 218 5 
How changed into oils, 96 p Ho reſolved, when coagulated. 219, 2205 
Into roſins. 16. How preſervable, uncorrupted. 2210 

How affected by the ſun's heat. 16. That of pleuritic perſons, how reducible to 

Dry, bow analyſed. ; 95 p its natural late. |, _ 2195 

| Some totally — . , Its ſpirit how gained. 2235 

Of ſulphur, how made. 271, 4p How it ſeparates ien 7 5 

Of metals. what. Leni! meu 
Ba/ mum ſulphuris communes Its phenomena upon mixing with ale 21 
| — | 27 LY | ib. 237, 2 lade 

1 liquified by alkatie. 
el Carr) waer, In v ax ane dat ne ws 
Bark rene what, | ln * | t. to A008 Ceram... -:" 

Its offices and uſes. 137 n Blodthoundr, whence they diſtinguiſh odours. 
Various jujces thereof. ib. 145, 146474, 75 P EU HOW fo 
Barley, wherein jt differs from malt. 110 p Bodies ſenſible, and infeaſible,” _ 66 
Baulm, its water. 3% ip _ Divided inte three claſſes. 65 u. 66 
- Virtue of its oil. .81p A ſimple body, what T. 
Becher, his character and writings. zan In different to motion or reſt, 173 * 
Beer, what 199 Their action, whence. ib. 
Whether a wholeſome drink. „Kn . Bam ſition. 72 n. 158 n. 473.N 
How made. 200 n eee I » 
Bees, how. they gather wax and honey. 142 59, 160, 1 
Beguinus (Fo my 12 re- "RS what generally reſolvable by the 
+ _  commen 46, fn miſtry. | on 
Bell netal, of what compoſed..g2, 93 n. 98n Some not reſolvable by fire. 

Benjamin, virtues and uſes of its tinQure, 146p Ho preſerved from corruption. 95 P. ng 
Bile, coagulated by alcohol. 329 133. P. ,143, 144 P. 145 P. 182 P. 200P 
Naturally contains air. * 221 P 

Its diſſolving _ . 5 How analyſed to diſcover their kingdom. 
. Birch, virtues 7 p L : We 1, 
Birds, the reaſon of — not flying high; in Whence their difference, 168 
| the atmoſphere, _ a i Not every where of the fame ſize; 218 
Biſmuth, what. | 132 & n Their percuſſions changed by heat. #. 
Where found. ib. 'T heir Taxicy, what. ; ib. 
Artificial, how made 132, 1 33 n Their relative weight uncertain.” 219 
Bites, venomous how cured. 133 p Calcincd, contain Aoki 
CY 189 


Bodies, their parts in perpetual motion. 22 
Heated, have a conſtant oſcillation. 26; 
Heated by friction in wvacue. 237 
Of Arent denſities, why they heat and 
cool differently. 252 
Why denſe bodies cool others ſooneſt. 290 
tel 252, 253 n 
| preſerve their beat the longeſt. 
7 u. 291, 292 

None naturally . 

Which heat the ſloweſt. 

Of the leaſt ſurface, moſt retentive of heat. 
292 
What require ro make them ede 


"The denſe, heat lowly. — 
Whence they prove leſs — 330 
The mall heat ſooner than the 2 
Human, not deſtroyed by the 
lation of the blood. 16 
Hotter than the ſurrounding air. 24 
Debris, his writings characteriſed. 56 n 
Boiling, how Ji are affected therein 
of heat. 374 
Heat, the greateſt, liquors can receive. 233, 


; ot oportion ta che weight of 


phere. 234 
Boles, what 126, 128 n 
Their uſe in diſtillation. - 254 Pp 
Bullito, What. 1 4.0 
Doll, what. 584 
I uſe." ©-- ++ 84. 585 
Bonet, reduced to earth, again « 45 
in alkalies become firm. 51 
In acids, become ſoft. ib. 
How formed from milk. 188 p 
Yield no fixed alkali. 224, — 
Abound in — 
Aﬀord a copious 2 hs b 
Their compoſition. 71 1205 


. * . 208, 109 1 
The artificial, how made. b 
Pling's account thereof. 

Where found. 
The factitious, only the native 
Its properties. ; 198, 109 
Its uſes. 109, 110 
Whycalled cbryftcolte. 109 n 
Its diſſolvin power. 55 
What it yields in diſtillation. | 
A flux for metals. ib. 
How refined. 109, 110 
Borrichius his character and writings. £3n 
Boyle ( Robert ) his character. 55n 
1. 2 characteriſed. 56 5 
91. II. 


IND E X. 


Cleared from the imputation of credulity. 
356 n 

His profuſe encomium of certain ies, 
Re ORR | 

what it 12 

Whence its yellow colour. | * 
Braſs, _ and how made. 93n 
Brewing, its Ing. err _ inventor. 199 
Dir 200 
The p 8 it. 199, 200 n 
Bricks, whence their red colour. 95 n 
How made. 456 


Brimflone, how — 4 2 
Baraing tlas, * fect on gold and filver. 


74-750 
— moneys af acting. | 263, 264 
n on metals explained. tot, 103 un 
Moſt forcible in winter. 268 
To augment its force. 15. 
Made of different matters. 264 
Of ice. 265, 465 
Butler's-ftone, of what compoſed gan 
C. 
C. of thi Jes, what. n 
Calcar, what. 184n 
Calcination, what. 280 p 
—.— it whitens bodies « Pp 
moiſture, what. 277, 76 P 
Ga ron what. | z6 p 
280 p 
2 
| —— weight by further calcina- 
85 u 
Camenile þ flowers, virtues of their water. 
- Virtues of their oil. 4 4 


FP 
Campbire, what, and unn 1 p. 1 
Cancers, how cured. . py 
Caſts, old; why preferred to new. 109 p 
Cathertics, — and how they act. 29 p 
Cathartic potions, what,ent how made. 148, 


How to diminiſh their force. 151 p 
Wherein their virtue reſides. 151, 152 p 
2 What. * 100 n 

ic, common, prepared. ; 
Whenee its force. | "tk 
ts uies, 
Celeftial influences, owing to what. ” 5 


Bodies, whence their ipherical figure. 292 
Cements, of what compoſed. 491 
Centivoglio, his hiſtory and writings. In 
_— what, how made and uſed. 85 u. 285 p 

Its poiſonous TW * ns P 


8 4 hs - 14 r 
LN b DA E MX! 


Chalk; what, and whether a ſtone or earth. Reducible to two kinds: 1356 
1 42 127, 128 n Its productions. 171 
Where found.  - i28n Its ends and uſes, 172, 173, &c. 

Its phyſical virtues. ib. Wholly experimental. 172,173 

Chalybs cum ſulpbure, how ons 284. 285 p Coincides with natural eaiaghy: 172, 

Characters, in neren n and ra- — — 
tionale | T er 8, 69 n Accounts for the compoſition of. — 

Charcoal, what 997" ſolids, and coheſion of fluids, 174, 175 
How made, „nn. Ins uſe in phyhology. 174 
Its poiſonous quality. 5 2006. In patholeg y). 17 
Tranſmuted by the Akaheſt. | 99% In ſemeiotics. I 

Cheeſe, what, and how made. _ In dietetics. 176 
Why ſometimes rank. S3. In therapeutics. 


177 
Chema, what. 8, 9 n. 11 &n — by the faculty of Paris. 170 


Chemia, What. 10 & n. 11K 11. Its uſe in — 2 178,79 
Chemical pharmacy, its founder. 36n In ſtaining gla 180 Kn 
Phyſic, its origin. nam £246 ln enameling, 19 En 
Chemiſtry, orthography, origin, Ge of ls + In dy ing. | 181, 192 
name. 7 En. 8, 10, 1, 12 The at of glaßb. 182& n, 183 &n 
Real antiquity of the name. | 10 Of gems. 1585 Kn. 186 K n 
What original 1 n Of metals. 13288, 189 
N the art. 2 9 En. 66 n Of war. 189, 190 
Deren vIts uſe in natural magic. 191, 192, 193, 194. 
Its firſt traces. 12n In working ſham miracles. 194,19 
Revealed by dæmons. : n 8 Ia coker y, 197, 19 
Its fabulous origin. | 8 Kn c « Marking wines, and other drinks, 198, 199 
W by not treated of by Latin authors. 1 In brewing. 199 & n. 200 K n 
Where firſt cultivated. 13 & Inn alchemy. 420800, 201 
Why reputed a cred, art. 9 2 n. 14 n. * n Its inſtruments, what. 205 
- Loft, and revived. mn + A-courſe of operations therein, how to be 
An art.. * 66 | conducted. 1, 2, Cc. p 
Definition of the ar. 66 Cn Limitations of the art, 3; 167,.168 
- Diviſion of the art. 12% Iz n Chemiſts, diſtinguiſhed into three claſſes. 26 n 
: * juſt dex of chemiſlry hitherto x ode Chlorofis, a — 2 for Is i25 20 p 
wy 1 In rk A W Ale ai 2 48SP 
ory of. chemiſtry; what. zu. *0n Chry blithos, what. 124 n 
alle wrgie, the moſt ancient part. 12 Gs what, and its origin. 148. 62, 63, 
Firſt t practiſed by Tubal Cain in Egypt. 12 64 P. 185, 186 p 
| 10 practice how to be managed. 41 How made blood, ei Fang! 
Antiquity of its practice. 1zen ( Whether vegeable, or animal. 186 p 
Its different appellations. II, la Kn Bow epared in the body 62 p 
6 The authors cherein, with their characters. X — from 1 64 FP 
" by , led med J n. 460 — lo ur h 0 
whom appli to medicine. 31 n. 35 U. fication, ow performed. 5 P. 
| 46, % 1% Cinnabar, native, what, and where ry 
To philoſo 52 u 131 En 
e of i its practice. 45 n.,46 n The marcaſite of quickſilver, and reducible 
. - Beſt authors in wen ſelected... and - thereto. 10. 
-. claſſed. 12 46&n be faitious, What, and how prepared. 
- Syſtematical writers. 1646 & n. 61 131, 314 p 
| Writers on metallurgia., 49 & n. 61, Oc. "Its virtues, and uſes. | 314P 
On alchemy. 535 64. 62 Of antimony, how prepared. 331, 332 P 
On the phyſical, and medicinal part. tan. — its proportion of eſfentiat oil. 75 p 
6 Virtues of its oil. 76-p. 81 P 
Its ob} ect, what, «To Its. oil turned to ſalt. 76p 
Its e &ts, produced by motion. i156 &n Circulation, what. - 586 
* Hints towards a rational account thereof. Circulatory veſſel, what. 586 
155, 166 n The manner of its uſe. tb. 


«M0 operations, whereon depending. 155 n. Cireulatum, majus, and minus, what, 
a " * 156 Citron- e : | | 


: 
. 1 6 * 


4 


Clariſcat ion, the: ſeveral ways of efieting i it. 


| 15 1191 007 p 
Cl" whether ümple earths, | 128 n 
129 n 
Porcelain a clay. | . 
Imitaed. | -1 
| ts ſ c gravity. ib. 
Chudi, — 2 formed. 402 
Acting as burning-glaſſes. 265, 270 
Their figures. 270 
What they contain. 1b. 
Their height. 492 Kn 
. Indian, ſophiſticated, before importa- 
725 73 P 
Virtues of their oil. 73 p 
Clyſus, what. bog 


Coagulation, how, and by = means pro- 
duced. 338 p 


Coal, what, and. whence combuſtible. 3 
Its blackneſs; whence. '+ 1556. 
Wood-coal, what. 88 

Coating: of reterts, what, and how - b 

597 

Cobalt, what,. and where found. 116n 

Whereof compo war ib. 
Its corroſive 16. 
Mother of a a 16. 
How treated for alt | ib. 

Corea nut, how far reducible to oil. 63 p 

Cotion, its effect on tables, 47 p 

Cobefion of bodies encreaſed by cold. 222 

Cobobating, what. Lr 48 p 
- Of diſtilled waters, how perform 48 p 
Its uſe-. 49 5 ＋ 
ln what ſubjects performable to beſt 

muse. 9 

Coleathar, what, and how procured. 131 n 

Cold, what. 219, 220'n 


The intenſeſt, which. 227 
Whether its higheſt degree be aſlignable. 223 


Contracts all bodies. 219, 222 
Contraction, the meaſure of cold. 219 
No abſolute cold. 219, 246 
Far exceeding that of icſe. 228 
When greatelt. 227, 228 
Effects thereof on the tops of the higheſt 

mountains. 234.404 
Producible from warm bodies. 381 — 
I 


periments about it by mixtures. 


Its 0 24 how prevented in the body. 
| 1 95 P. 99 p 
cat remedies for it. 68 p 


C:lophory, what, and how procured. 145,146 n 
74 p. 94 P. 96 p 


Wherein it differs from rofin. 96 P 
Its uſe in preſerving inſects. ib. 
Its "medicinal virtues. 160. 


Clearing, of glaſs, and precious ſtones, by 
Whom d invendedds} | 344 


LA HUK 


—— — 
— 


4 
* 
" 
1 
j 


ba ep what, and whereon depend- 


j 
194 
"I: 
| "1 

i 
i2 


ing. 212 Kn. 466 
The heating and cooling, which. 264, 265 1 
The chemical doctrine thereof. 341—343 p 
Their nature, production, changes, c. 16. 
ou — mixture. 16. 
or painting, afforded by chemiſtry. 178, 1 q 
Comets, uſe —— 10 paint 0 
Conciator, who. 184 n 0 
5g 


Condenſation, its ratio how found. 9 
Conflitution, the ſtrongeſt, why ſeized with the 


ſevereſt diſeaſes. 249 
Contration, the meaſure of cold. 219 
Cookery, depends on chemiſtry. 197,198 

68 


Copper, its nature. 


Its chemical character explained. 68, 69 n 


Its ſpecific” gravit In 
Dudiilicy.? els ne 
Extreme divikbility. gin 
. "Fixedneſs. gien 
5 Difficulty and danger of its — NA &n 
o 
| Eaſily diſſoluble, > by every ſalt, oil 5 is 
Different colours of its ſolutions. ib. 
Its ruſt, what. ' #6. 
a >. mony. 4 
Volatili l anti r 
Its elaſticity — ſound. 2 
Varies its colour with the ſolvent. ib. 
Why uſed for trumpets. gr i 


Its uſes and medicinal wes what, and 
- _ » whence. 92,93 n. 138, 139p 
The baſis of the moſt famous remedies. 92 n 


A quick emetic. 16. 
Where found, and in what forms. 91, 92 2 


Whence its high price. 2 n 
Hard to purify. 4 ib. 
Blanched with arſenic. 1x6 
Its tincture, what: 138 p 


How diſſolved and cryſtallized with — 


and ſal-ammoniac. ot. 302, * 
Virtues of ſuch ſolution in {pi it of 28 
moniac. 3ꝗ03, 304 p 
See Verdigrea/e. 
Cotteracy what, and how made. 131 m 
Coral, a vegetable. 135 n 
Its origin, and em -n. 5. 
Its flowers, ſeed? Cc. ib, 
Its, analyſis. ib, 
Of various colours. 1350. 
Corn, how malted univerſally. 109, 110 p 
Carr ve, its character. 68 e 
Corruption, unintelbgible without chemifiry... 
Coſmetics, the innocent, which. 146 p. 307+ 3h 
The dangerous, which. 287 


Coflivene/;, a good remedy therein. 29 p 30 p 
How remedied externally. 99 
Cox, his character, and writings. "6h 
Cream of tartar, what. 26. p. 139 p 

Hh h 2 Cris, 


ons) waiter 


mechanically explain'd. 195 p 
00.3.7 INT? 
ns 285 
ens, how prepared. ' 279,280 
ES r 
Its virtues and uſes. 328,329 p 
Mavrtis, its virtues and uſes, 285 p 
Crollius ( Ofwaldus ) his Baſilica Chymice, cha- 
racteriſed. En 
Crucible, what. 58 
Its: uſe. ih, 
Cryftal, deſcribed. 122 
How ſtain'd to imitate gems. 185 5 = 
The manner of its formation explained. 1 
127 n 
| How diſpoſed for making gems. 186 n. 187 
Cryftal-Glaſs, how made. g 184 n 
ow diſpoſed for making gems. 185 n 
Cal, land, how it the rays of light. 
- 122 un 
Cry/allization, what. 242 p 
"Hon hinder'd. . 2 24 p 
ts ſeparating property. 242 P. 257 P 
How effected in metals. 27 p 
bit, what.. | & 
'. + 4 7 
0 184 n 
. Cupels, of — 2 308. 47 5. 
402. 19 p 
——— and Giver, - bn 
| it ſeparates zn 
Curmi, what. 1990 
D: 
A MONS, ancient and moders, doc- 
trine thereof. 8. g&n 
Tresen, what, and how made. 13 p 


What parts of vegetables they — p- 
P 


To make them rich. 115,16 p. 8 
Into what reducible. 0 Is 4 
3 they differ — infuſions and ex- 
P 
Vegraable ſubjects. beſt fitted for them. a 
Carry the virtues of cola into the blood 

4 | F * 
How clarifed. {1 
Defrute, what, and how made. 17 p 
Nature and uſes thereof. 1758 p 
Delivery, to promote. 49 p 
Dei of from. cold. 222 


Deobfiruents, what, and how they aQ.28 29 p 


De a, err veſſel to hold che 
* of lead io fu 86 u 
To clear-filver of its adhering ſal phur with- 

88'n 


out loſs, 


To facilitate. the ſeparation of copper from 
| gzn 


its Ore. 


tin of its ſulphur. 


i 


To ſe cryſtal. n 
A powerful attraQive — 
T . or arſenic. of ts 90 117 n 
o purge antimony ur. l 
An — ſolvent for the —— in the bla. 
der. | 567, 568 & n 
Dev, what. 401 
2 gems. — 
the chie 120 
Of what compoſed: . 
Ito ſpeciſic gravity. 120n 
How known for genuine. i. 
Attractive. —121n 
Its electricity how encreaſed. - ib. 
Made lucid. 121n 
Its grain. T 126n 
* — d denſer bh cold. 219 
Digeſtion Animal, —— 192 p 
emical, rules — 46 5. 50 p. 66 p 


99 whence produced; and when from a- 

cid, and when from alcaline cauſes. 189 p. 

218,219 p. 221 p 

How judged of from milk, ur ine, c. 189p. 

| 

Ol women, remedies for them. = 3p 
Whence mortal. 

How th 'may ariſe from a bare tanto 

of the 201,202 p. 220,221 p 

— bo to be treated. gu 
New ones, whence. 

Sailors; the beſt remedies for cir na 

is p 


Diftillation, what and how performed. 443,44 
47 P 9 4 
How to order the veſſels — 4 


5p 
$ubjeQs/ beſt fitted for it. We 
How and when to be gather'd, and 
44? 
What ſubjects are unfit for it. p 
How d upon fermented afl, 
Effects of its being continued.  56p. 
Pie & onſum, the manner of it. 


Of. i mable ſpirit: 
* parts of vegetables aſcend 


Miſchiefs ariſing from it by. ill aq, 


The: -phyſical- it afford. 4P 
How to be ld and | regulated univerſally. 


"47P 

Dial Waters, i impregnated with the metal- 

” in parts of the ſtill, noxious. © 4? 
To remedy ſuch ill effects. | 

Wherein their virtues —_ 


47 P 
* Diflilied 


— 


c 
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times of their | 
Their virtues, b 0 
Diuretics, what, and how they act _ 4959 p 


Drogh, medicines for it. . 40 P. 29% P 


Diuinhenne/s, what 4p 
Its } 4 
How remedied and prevented. 133 p 
Allied to the apopleny, 113 p 
Du#ility, accounted for, .. KA 
P 
88 ſy ow pre pa 201 
| © Sev Searier Dye, r 
E. 
IRT H, what. 126. yg 473 
Of twosleinds. 126 K n. 128n 
| Valgar, defined. 128n 
Whether a compoſition of ſand and clay. 488 
Whether there be any ſimple or elementary 
earths.” ' 128 n 
The baſis of animals and vegetables. 1 53. 
, 482. 486. 20 p 
é = baſis of — 126 n 
Ho procurable pure: 153. 
'Incapable of vitifation, . 8 25 
The ſame in all bodies. 153. 20 p 
Divided and. claſſed. 126. 128n 
The compound ſpecies. - 129 n 
The ſealed earth. 127. 129 n 
The chemical principle, what. 3 
Contained in - 473 2 
Of the foſſil kingdom 473 
—— — EE. 473- 47 
w-ovta 34 , 
Aforded | vegetables. rg 
Obtainable . 
Whence obtainable le from meteors, i6 
Procurable from oils. | 476. i 
From alcohol. 474n 
Afforded by animals. 479 
The ſame in animals a3 in vegetables. 481 n. 
| 82 
Obtained from fixed alkali. = 
Producible from foflils. 482.483 


That obtained from water, not pure. 474 & n 
Whether contained in metals. 483. . 


Not the ſame with the calces of metals. #5 


Its uſes in natural bodies. C7 
Its uſes in chemiſtry. | 155 
The baſis of all chemical veſſels. 48 
Renders fixed ſalts volatile. 4774 5 
The grand inſtrument of fixedneſs and v 
tility. 480. 483 . 
Its uſe in diſtillations. "i | 
A great attractive of oil. 1 


Its uſe in purifying ſalts and ſpirits. 
Virgin — how procurable. 407 


Waters, ——— — The Zarb expoſed to different degrees of heat. 
222, 22 

Its ſigure from heat and cold. 221. — 

Becomes uninhabitable from noxious vapours 

after earthquakes. 417&n 

Earthen Ware, of what made. 487 

' Earthquakes, whence. 


Artiicial, producible by chemiſtry. 


Efferwuſeence, what and whence. | 339» * 24 


How produced. 340 
Its kinds, Hr. ; "0 ” ik 
The cold, hot and fiery. 3490p 


Requires water. 


Not found in the human body. * 4 
Efluvia may act without diminiſhing — 5 


weight of the body. 
Of vegetables, — affect the body. 1 
See Exbalatian and Odwurs. 
Egęr, their yolk, what. 213 p 
hite thereof, what. ＋ 


Its office and uſe. 212,213 p 


Forms all the parts of the animal. 15. 


How it appears to the ſenſes. 212 Pp | 


Is neither acid nor alcaline, 212,213 


How affected by acids and alcalies. 16. 
Diffolves with a mild, but, concretes with 


— —— - _ 0 213p 
ow liquihed and coa agua 213,21 
* ble in alcoh 54145 ; 
Diſtilled ger fe 215 Þ.- 
—_— by diſtillation, word nes — 
i 
. Solktive virtue thereof. * — ; 
Dittilled. 21 — 2 T 
Putrefied by digeſtion. 2 p 
Is poiſonous. 217P p 
Their yolk and -white, confiderd as men- 
ſtruums. 566. 214 p 
ſe... hatched by incubation. 212 p 
Eg yptian Art, what. 121 
Ele eee. bow made, 100,0 p 
eir uſes ELL 1lorp- 
Their ſubſtitutes antiently, is 
E lafticity, of two kinds. : 
Elements in Chemiſtry, what. 80 n. 48. —4 


Unchangeable, whence and why. 159. 217 
— and office explained. 158 u 
Whence denominated. ih, 
A new definition thereof advanced. ibs - 
The. common doctrine thereof overthroun. 

159n 
Their number. EA ige 159n - 


May be compound bodies. 159 n. 167 


W hence different in different ſubjects. a 
Generally contain the medicinal virtues of 


bodies. 1665 


In what order they riſe from bodies. 16. 
See Principles. 


IN D E KX. 


Elixir Proprietatis, its virtues and uſes. 173, 50 


174P . 

Ho made to advantage. 75 
How made with diſtilled vinegar. ib, 
How made by Paracel/us. ib, 


15 notion af its great virtue whence. 10. 


tial, what and how made. 
8 — | 125 


153 
More efficacious than their ſubjecto. 41 
Wich what caution to be uſed. 153 3P 


Of ſaffron, how made, with its virt 
4 1970 


How to be made an univerſal medicine. 174p Eyes inflamed, a remedy for — 2 2185 


e with alcohol and regenerated ta- 


176 p 
| Made with "fixed alcali, its virtues and tes 
| 5 
How made with alcohol and fixed ele i 
, Its virtues and uſes with alcohol and fixed 
alcali. 


175 P 
"Mate with ſpirit of We and oluble tartar. 


1 Nea #6. 


Thb 1 171 


op made with ſpirit o vinegar. ©... 17g p 
i.174P 


With diſtilled waters and fixed Nat, 
With alcohol and fixed alcali. 174, 175 p 
With ſpirit of wine. Fa ſoluble tartar. 


- I as - P 
Wich alcohol and rege 70 
| Enbelatny how practicable to, adyantage 


Ak. bee 153 f. 723 p 


Enirakt © 
"Emmenay = . | 9 b. 180 5 
eat, Wha and Eg eber 5 5 2 5 
How to be ordet'd, 


1 r analogous to that 11 the 
Eramelling, by whom, invented and treated of. 


34 

What and how ormed. Ie en 

Its foundation, * 1 — 86 

Ent Venetis, what. $77 Fl N 115 920 
How prepared. 1o preg. e $3880 

How ron into a liquor, 3 1 

Its virtues and uſes. | 321 p 


Epil, medicines for it. 81 o 
Freter ( Lax.) his treatiſe 10 c — 7 


e 

Ease. whence noxious. | rt 7.0 
Of # compound nature. 1 len 

Corroſive and various. 4194. n. 
Some wholeſome. 9 

Zrfanſun, the criterion of yy 213 
ts degrees meaſured. = vb 

1 in differem 1. e 

n proportion to. their | 1 
Meafure of heat. BABA n+ von , 


E mtr, dangerous in cbemltty. 45. 16 h 


Le N his treatiſe of chemiſtry * 
My its diſtilled oil. | 


Farevent: univerſal, what. 203 
. Bodies, what. 


Fermentation, its definition and cauſe. -52 p. 
nerated tartar. 75 P 


DJIA? 


04 | 
N Ainting- Fits, how prevented by vinegar 


47 &n 
70,71Þp 


Claſſed with , regard to their brane 
106—108 p 
In what proportion they require ferments. 


1p 


I 
Its difference from putrefaction. 105½ — 1 


f How to be taiſed and conducted in all ſub- 


jects. — . 111—11 
Lis tequiſites. 30414 e 5 


© Proceeds not in Sante * lo du 51 409 
Horn- checked. ip. 14. 119,118 p ' 
Hoy raiſed and promoted. 52 p. 109 p. 


1146p. 117p 


16 phznomena. , i 52 P. 111-113 p 


The time it requires. 82 p. 114 
How known to be perſect. 4 
Its ſurpriſing force, 112,114p 


Ha the oil of che —— an ardent 


_— N 93 p 
12 ens the virtues of the remaining ſubject 
' . 53 b 
'Greazly alters ve egetablen, ib. 
By attenuating, the oils of vegetables, ren- 
ders them undiſtiogui ih. 
Ablalutel requiſite to the production of in- 
- Hammable ſpirit. l 103P 
Its difference acpgording to the ſeaſon, 


mate, Ce. nd Far. 1145 
The ſole producer of inebriating iquor. 1145 
ts poiſonous nature. 143,114 Þ 
May be ſpontaneous. 108 p. 111) 


pal, side dab, 1 


Nat wound in che Kumap body. 105 p. 119. 


Jucceed in certain places, and me 11 * iy 114180 P 
ofitions of the air, Acetous, What. 304% 
Inſtance of a fruitful or leading ove. 5 0 How it proceeds. 
 Pxtrafis, what. 171. 17p 1s ferments, or by what materials promoted. 
Their nature add es. 171 185 130 p. 1370 
How made. © +> How checked. | 134 P 
Two kinds thereof. t Wal 5 Its effects. 1321325 


 Ferments, | 


From what laſs bell procurable. HTK Fermonts, what. — a 0 tid 100 p 


18 p 


. 


. 


II Na De; ETX. 


Amend, the ſpontaneous or natural, which. 


2 | 108,109 p 

The heterogeneous, what, and how made 

artificially. 109 p 
Whether any in the body. 1197¹e 0 

To what. ſubjects, and how to be applied. 

„bel prov £2 111,112P 

Fertility of land, whence. 128 1.461 


fevers, only intelligible by chemiſtry, 202 p 
Enervate the body. LES 218 
Medicines for them. +14. 245P 

Fel, what. 300 
Nat fire, nor convertible into it. 301. 3 35. 


386. 
None burns of itſelf without Bre. 33 
Not deſtrayed by burning. t 
Whence cried off nt ES me + 2 
Ol, che only one. 305,306. 313. 335,336, 


i 0 a b 337, 341- 
Different Kinds thereof, RT, 6-4 
and foſſil. | 301. 336 
Other parts affected by the fire bclides the 


oil. * . 312,313 
Which the pureſl and beſt. 337, 330 
Filtration. 17, 3p 
How performed. 90.01 p 
Filtre. FECOINE IVEY 17 P+-,99,91.P 
Fire, WM: | 236. 240 n 
Anciently held a Deity 206 
d uncreated ib 


whom, and how firſt invented. 14 n 
loſophers by fire, Who ſo called. 206 
5 wonderful — 75 4 
uu imperceptibility. i 

Its 6-6 0348349P'Y 
Thought to be a ſpirit, and not a body. 6. 
Whether an original or 1 ching. 
15. n. 207 n. 366 

The univerſal inſtrument of nature. 206, 207 
Cauſe of all the motion and mutation in the 
univerſe. 
Whether owing to motion, 206,207 n 
Found in all bodies. 207 n. 209. 245- 270 


Concerned in every chemical operation. 206. 
207 n 

Whether diffuſed through all ſpace.” 338. 
207 K n. 245,240. 254- 276. 

How we are to proceed in inquiring into its 
207 


Procurable from all bodies. 


nature; 
Its mark or ſign. 


208,209,210 
Cauſe of fluidity.” 2 


ogn. 365- 437. 44 


Whether it be g/ithour light. 211 
May exiſt without heat and light... 210, 
| 211,212 
Its 1 whether meaſurable by that of 
phe, 21.2 
It preſence diſcavered by rarifaftion. 21 3 
* 338 
Meaſurable thereby. ib. 214 
lty true criterion what. 9 


f Strengthens ſome en 


206. 208 


206 Kn 


Expands all bodies. 21 3,214: & 215 l. 276, 


217. 338 


Experiments to ſhew its expanding power. 


214 


Naturally unites with all bodies. 214n 
k W 5 a repelling force in the particles of 


ES. | f * , ZI 5 n 
- Changes and compounds, not barely ſepa- 
rates bodi 


ies. aan" Mes Pens 
Whether it fuſes the elements of bodies. 217. 


212 


| 1 2320 n, 362 
Acts on the very intimate nature of bodies. 
| | 218 


The inſtrumental cauſe of all motion. 29 n 
Whether motion is eſſential to it. | 


#6., 
Always in _— g ib. 246. 364-365 
y mo a 


Produces its e tion. 
Fixed in bodies. ib. 22Un 
Adds to the weight of a body. 220 n 
The only thing that affects the ſubſtance of 
bodies. 221 
Its degree always changing. 223 


ts quantity in any place how aſſignable. 224 
Expands air, but does not totally expel it. 225 


Changes the weight of mercury. 231 

_ Expands ſpirit of, wine. NS 
Its phyfical mark. . | 236 
How produced. 2 36, 237, 238 & n. 241,242 
Penetrates all bodies. 237. 247. 360 382 
Produced by friction. 237,238 En 
The intenſeſt how produced. 42 
ib. 


2 
Its laſt degree by attrition not defineable. 


Pure fire hardly to be found. 243 
Not diſcoverable without the action of ſolid 


bodies. 244. 276 


The alehemical and Fexvi/ notion of it. 244 


Its action, as generated by friction. 249 


Elaſtic bodies chiefly generate it. 250 
Its maximum and minimum. 251 
Vague and undetermined. ' 15. 
Encreaſed by other circumſtances. 252 
Whether generated by attrition percuſ- 
ſion. Fr 
Collected and moved by attrition and per- 
- cuſſion, | 254. 338 
Its receflion ſpontaneous. 2 55 5 
Its proper conatus. 8 
Its quantity and ſorce. 255,266 


Determined by the ſun to a paralleliſm. 257, 


25 8. 338 
The degree of ſire by paralleliſm compared 
with that by attrition. 260 


Parallel fire collected to a focus, its effects. 


ä 266. 338 
Greatly encreaſed by parabolic ſpecula. 266 


Its proportion in the catoptric focus difficult 
9 27312749275 | 


Its power, whether from quantity alone 274 


A way of computing the force of it.275,270 » 


ire, :. I 


T-NZ DC E X. 


Fire; ma be raiſed to any degree of force. ey 

"Irs higheſt effects by bare attrition. Fil 

N ys. ay oa wa than that in the focus of 

| 2 in | 
8333 What. 15. 92 
Its dioptrical production. ml 

| uk 1 


nk Apres 2 
N fire, — 15. 
The ora of dioprrical, and * 
fires. 279, 280 
rical fire in the pr 8 = 
colliſion, quicker an er than 
5 ptrical. a 281 
The phyſical means of producing the * — 
violent fire. 
Of great continuance without ſewel. , 3 
* itſelf equally from the centre of its 


283 
May be united, and bel in bodies for a 
time. 284. 35 
And yet remain pure. 282, 283 


And without increaſing weight. 285, 2 * 
Is looſe and free in hrated bodies, = 


ſpace. 
Strongeſt in the centre of the heated body. 2s 
Its quantity hard to aſſi 28 
Does not concrete with bodies. I. 


Does not make bodies lighter. 

The cauſe of its detention in bodies. 288 

Why quenched by water. ** 
he laws of nature with regard to fire. 


[Refides in bodies, in proportion to their bulk. 


Its fewel. . 385+ 3 
Made to confame 5 its own ſmo 
-On what the power of vegetable fire % 


Pends. 314 
Elemen fre, what. 2 98, 338, 36; 
Conſiſts of the {ſmalleſt dane 359, 361 
How ſupported by its pabulum. 215 
Does not eaſily kindle the moſt NING - 


The agreement betwixt fire and alcohol. 3 
Coagulates the animal fluids. 39 
Greater in leſs combuſtible and ponderous Flame 


fewel. 330, 331, 338 
Why at à certain time. 1 332 
Why weak in alcohol. 4 
Id power how heightened. | 
"The phyſical manner of its 78 333. if: 
Why it burns Rrongelſt in cold weather. 3 35 
Rariſies all bodies. 338 
Rarification, to it. 0 16 


Its matter not led by the ſun, 3 48 

Not generated de nowe. 339 

k er void of gravity. 339, 340 NY, n. 359 
Elementary, greatly increaſ; F. 

Its action on may be gre what. 367 : 3 12 


291 | 


Flowers, of tables t 14 K 2 
Their office.” N 14 Ka 
Their j * * 141, 142 


mne 50) , 


-Hbw W730 
q 5 -# gh corporeal. 


Collected by mixture. 4 ys 4 345, 
4 
Produced by the ſole acceſs of f the ar as ay 
Produced in iron filings and felpber.. 356 
Its ultimate elements very ** pond and 
1 ae f ſpherical. mes 565 
| 5 Lamb the ſame. 266 
The pureſt which. | 367 
No univerſal ſolvent. 363, 369 
Docs not ſeparate bodies into their elem 
tary parts. 
Componnde Bodies. 5 
Its different degrees produce different et, 
70, 
Acts differently with reſpect to the tir 51 
How to be direfted and uſed in chemiſtry. 
| 372, 373 
Its ſeveral degrees and their uſes, ; 
Meaſured by the thermometer 4 — 
How regulated for 12 uſes. 375» 376 
Made to burn under water 377 
Contained in air. mung 
In water. a 437 
Its utmoſt effects in vitrification. 375 
Paſſes thro* the ſmalleſt orifice, and pene- 


trates even gold. 


Is the me ſolid of bodies. 75 
The moſt polite. 
The ſimpleſt, and moſt fimilar of 
362, 36 
May have different effect: from the manner 
of its being blown, 368 
How incfeafed by water. | 3542 
Its ſhare in the action of menſtruums. WW 
It n A of vip 
32 
of —_ acids, | 254P 
Fire of ſup n, What. 5p 
See Light. | 
16 Firmne/;, in bodies, whence. 222 


"No be its meaning in chemiſtry. © 74" 


y, fixed in nature. 320 p. 74" 
„what, according to Maus, and Han- 


10, 318, 327" 
. Æ 4 fa 327 K 
Its kiods. N 2 ib. 
Whereof it conſiſts. 318, 31, 323 
Its inſtantaneous p 329 

| Extinguiſhed by oil.” . er ory 

Increaled by oil. ih 
On what its power depenos. 33. 


The reaſon of its pyramidal figure, 35 
See Fi Ind MR 
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Their origin, 


INDE X 


g1P 
How beſt treated for their eſſential ail.69, 70 p 


Flowers, their odour, whence, 
See Pegetables. 


ſuidi, the difficulty of aſcertaining their ra- 


on.] : 231, 232 

.  Heavier at the poles, than at the equator. 

| 232 

Hinder the production of fire. 242 

Fluor albus, its remedies, 44.0 
Far, in metallurgy. 2 


cut, what. 266 
Fetus, in the uterus, a vegetable. 150, * Kn 
Nfl., what. En 

Divided into ſimple and compound. 66 n 


The ſample, —_ * 

h i ib. 
The 3 W 5 
Their principles, 134 & n. 170 n 


fal. ſalts, their principle. | 113 


Their figures. 113 n 
Huntai n. ſalt, what. 105 En 
How 105n 
Freezing, how effected. 227 
Point, difficult to obſerve. 228 
Frit, what. 184 n 
Its kinds. ib. 
Fal, artificial, how made. 227, 228 
Frait, to retard its growth, and preſerve it 
on the tree. N 137 n 
How prepared for fermentation. 111 p 
Fulnination, explained. 71n 
Funing of ores, what. 76n 
Furnaces, what. 246 | bo — 

Their properties, apparatus. 588, 5 
Perform — office. 588 
Which the beſt. 588, 589 
Several kinds thereof. 589 
A ſimple one. 589, 590 
A portable one. 590, 591 
Fyfon fits metals to unite their * 

21 
G. 


ALL, conſidered as a menſtruum. 
Gangrenes, how ſtopped. 38 p. r. 


Geber, his hiſtory, writings, Ce. 26 & n. 27 
Celliet, what, and how made. r 
, What. | 120, 122 
iterions, &c, 120, 121 n. 
125, 126 n 
Divided into tranſparent, brilliant, and ſemi- 
tranſ t. 120 n 
With to their colour. ib. 
120 n 
variety, whence. ib. 

. „ 121 n. 122 

How formed in the earth. 121 n. 125 0 
How diſtinguiſhed from their counterfeits. 
Vo f. II. 8 120, 121 n 


566 
2 


Their value, on what it depends. 12 
Their medicinal virtues. 121 
Naturally tinged with mineral juices. * 
126 n 
The ſame kind have different colours. 126 
Their colours diſcharged. ib. 
Yield a tincture. 122 n 
Whether digeſtible in the body. 121, 122 u 


Whence tranſparent, and o 126, 127 n 
Whence of determinate Ps 404 4 n 


Their texture and grain, whence. ib. 


Including foreign matters. 126 n. 125 n 
The art of making, or counterfeiting, What. 
| 185 & n. 186n 

Whence im 186, 187 


To counterfeit them in glaſs. 186, 187 n 

Beſt made from glaſs of lead. 186 n 
General rules, caution in forming them. 70 n 
Geoffroy, his hiſtory, and writings. 58, 59 
Gilding with gold, the manner of it. 316 
Glaſer, his treatiſe of chemiſtry characteriſed. 


Glaſs, of what claſs it is. 
liny's account of its being made malleable. 


I 
The excellency of its art. I 32 
Owing to chemiſtry. 182 & n. 183 
Its riſe, and progreſs. 182 Kn 
Never native, but factitious. 18a n 


Increaſed in weight by the fix'd ſalt. 183 n 
Salt, found therein in ſubſtance. ib. 
Its principal properties. 


16. 
How it is made. 183, 184n 


How blown. 184 n 
_ faſhioned, and made fit for uſe. = 
ence green. I 
Whence white. | 155 
Whence diſſolvable by contained liquors. 7. 
How made of a ſea- 185 n 
Of an emerald colour. 185 n 
Of a turcois colour. ib. 
Like jaſper. ib. 
Of a gold yellow, ib. 
Of a granat colour. | 186 n 
Of a * colour. ib. 
Of a black colour. ib. 
Of a ſnow white colour. ib. 
Of a marble colour. ib. 
Of a deep red colour. ib. 
Of various colours, equal to gems. ; - 55 
| 186 n 
Engraved ſtones, how copied therein. 187 n 
Has a kind of atmoſphere. 238 n 
Corroded by the air. | 183 n 
Of lead, how made. 186 n. 288 p. 289 p. 
292 P 
Its uſes. 289 P4293 P 
Glauber, N _ — 50 n 
His wa ing putrefied meats. 1 
Geddard's drops, what 5 
. 


- 
o . 
. 


INDE X. 


Gold, its chemical character explained. 68 Kn 


Its ſimplicity, and perſection. 68 & n. 70 


en ro ben 
ts great poroſity. 5 n 
Its malleability. 72, 73 n 


Impervious to light, and ſpirit of wine. 72 n 


Its immenſe ductility computed, with the 
cauſe thereof. 72 & n. 73 n 

Its diviſibility. 72 & n. 73 n. 217, 490 
Is free from ſulphur. n 


In what proportion uſed to gild ſilver. — n 
Its fxedneſs in the fire, whence, 71 & n. 


Per je. 74 n 
Com my of hoc * 103 
E to a burning glaſs. n. 75 u 
What force of fire required to fats it. 3 

n 

Its ſolvents ib. 
Attractive of mercury. 74 &n 
Withſtands both and antimony in cu- 
pellation. 71n 


To try its purity, and reality. 70 n. 75 n 
Its ſound, whence. 73n 
Suppoſed harder to deſtroy than make. 71, 


57 
Deſtroyed. 5 =o 
Philoſophical, what. ib. 
Found in three forms, but ſeldom * 
n 


Its ore, and how diffolved therein. 156. 


How from the ore. 76 & n. 77 n 
Found in a ruddy earth. 129 n 
How vitrifiable. 74 n 
Pure, how fitted for uſe. 188 


The ſeveral ways of making it. 203, 204 
metals. | 


Contained in 204 
How beſt made. 203 
Requiſites to the making thereof. 202 
The art of making it, when firſt, and by 
whom ed to. 16n 
Made by Caligula, from orpiment. 17 


Compoſed of mercury and ſulphur. 29 l. 101 
Re-convertible into running mercury. 101 
Extracted from ſand. 5o n 
. Contained in earth, ſalt, ſulphur, c. go n 


How ſeparated from filver. 87 n 
Whence its colour and weight. _ 101 
Whether penetrable by mercury without 
increaſing its bulk. | 74 n 
Whether ſubject to ruſt, 74 
An enquiry into its medicinal m_ 77, 

| 79 
Who firſt imagined it medicinal. 77, 78 n 
Purgative, whence. 77 78n 
Rendered potable by Moſes,  14&n 
Its ſulphur, of no peculiar virtue. 77 n 


Diſſolved by trituration. 
By ſpirit of ſnow water. 


Gold-duft, where found. 


3 
| Hoy opel with other metals, 
How ſeparated from em. 

Its various p tions. 

Often adulterated by the negroes. 
Golden-fleece, what. * 
Gonorrbæa, a remedy for it. 


Goat, remedies for it. 259 p 


| | 39 b. 143p 
Gravity, ſpecific, whether the criterion of metal. 
; On 

Green-houſer, how to be built. _ 
Guaiacum, its analyſis. 84, 85, 86 p 
The ſolutive power of its acid ſpirit. 548, 5% 
Virtue of its roſin. 1475 
How beſt treated by decoction. 14p 
How treated to advantage by diſtillation, » 
Gums, what. MIS 146 
Whence. | 73p 
Gum-lac, what. Pay”; 142p 
To extract its tincture to advantage. 142, 
143P 


Nature, and virtues of its tincture. 143, 144p 
Gummo-roſin, what. 146 
Gun-powder, by whom invented. 2gn. 190 K 


A chemical production. 190 & 1 
Its compoſition. 190 8 
How — ih, 
Its exploſion accounted for. ; ib, 
How rendered more powerful. ib. 
The hint of its contrivance. 2450 
Its fume, healthy in the plague. 267 p. 


H. 


41 L., whence. 404, 405 
Hay-flacks, whence fired ſpantaneou , 
29 


Heat, its nature. 206n. 207.n, 210 & n. 230. 


2400 
Whether a mark of fire. 11 
And flame, from the mixture of cold 
whence. 197 &n 
Whether it be the ſame with motion. 206n 
No meaſure of fire. 210, 211 
* on a meaſure. #16 
reon it depends. 210n 
What in the hot _ 0, 
Whether producible by motion. 239" 
Its requiſites. 239, 2401 
Its direction all ways. 2390 
Defined by the Lord Bacon. 2490 
Subterraneous, whence it may 2510 
Independent of light. 257 K 
Agitates all bodies. 217 
And cold, their reciprocations uſeful. — 
Heat, ated by friction, 237, 238 £2 
Its Lox werad yi vr od ; 239 U 


F 253» 254 
rom 3 Heat, 


Was Dot toy iu Koo xt an SM rt 


fat, produced by the undulation of elaſtic 

bodies. 254 

Ceaſes, on altering the paralleliſm of * 
2 


N rays. 259, 
| On applying a cold denſe body. 290 
a Its cauſe, on the earth, and in the air. 265 
a Of particular places, whence, 272 
. Bodies of leaſt ſurface, moſt retentive thereof. 
7 : | 292 
P Different in men, whence. 292, 293 
p Where the greateſt in the human body, 293 
. Of the air in reſpiration. 293 
0 Its cauſe. 298 
I In mines, whence. 251 n 
2 Produced by a mixture of cold bodies. 342, 
9 . 343, Ie. 349. 350, 3540 
P How it may hinder diſſolution. 493 
p ln what degree prejudicial to the human 
P body. 214 P 
0 Coagulates the animal juices. 214 p. 220 p. 
? 221 p. 237 p 
U A knowledge of its effects requiſite to a 
2, phyſician. 214 p. 224 p. 217 p. 221 
P May cauſe ſurpriſing alterations in anim 
FP matters, 214 p 
40 Cures effected by it. 219, 220 p 
ca Hilment F. B. Var.) his hiſtory, 41, Sc. 44 n 
ch His birth and education. 41, 42 
* Created doctor in phy ſic. 43 
ib Doubts the foundation of phyſic. 43 
ib, Commences chemiſt. ih. 
id His chemical diſcoveries. ib.. 
5P Turns all medicine into the vein of che- 
'Þ miſtry. An 
His writings, Cc. 44n.55n 
His death, character, Qc. 44 
The judgment to be formed of him. 45 n 
0 Not elt d of the univerſal medicine, ib. 
ſly. His Arches explained. ib. 
205 Failed in the cure of ſeveral diſeaſes. 44 
ON. How he treated his own illneſs. ib. 
2 His notion of the alkaheſt. 571, 576, 577, 
i | $78, 579 
Mercury) his character. 45 u 
2 liver of Antimony, how made. 328 
obn lermes, held the inventor of chemiſtry. 8 n 


Triſmegiftus, who. ib. 


216 'rmetic art, what. 12 n 
* ler /phics, the manner of writing em. 68 n 
; har. fa, indicates the inſtant of freezing. 229 
39 * aan Fred.) account of him. &n - 
n ns (Fobn and {face} their hiſtory, 
390 witings and inventions, 4 &n 
A* berg, his hiſtory. 56 n. 57 
n is chatacter, and writings. 57. 58 
* u experiments. 29 n 
117 M Arrowed from Bacen. ib. 
yu "9, what, and how procured, 140 & n. 142. 
104 P 
XA 
39 1 Contains iron. 140 n 
254 * 


Its kinds. ib. 
Diſtilled before fermentation. 104 
How prepared. 1 
Hops, their medicinal virtue. 199 n 
Why added to beer. ib 


Horus, probably the ſame with Vulcan. 13 n 
Hungary water, what, and how made. 158, 159 
Hydragegues. 148 

Hypochondriacal dilorders, medicines pe.) 
29 P:49P 
i2&n 


therein. 
2 8. art, what. 

Merical diſorders, remedies therein. 29 p. 
49 P- 81 p 


J. 


ALAP, its tincture, how beſt extracted. 

\ 148 
Its roſin, whence more or leſs pu ths. 6 . 
Jaundice, medicines for it. 38 p. 233 p 
Ice, whence, and how produced. 209 n. 469. 


a 437 a 
Lighter than water. 468 
A menſtruum. 465 
In the air, forms ſpecula. l 280 
The natural ſtate of water. 158 
How it burſts containing veſſels. 46 
Formed in the heavens, 494 
Artificially produced. 227, 228 
A kind of glaſs, 465 
Jet, what and where found. 118 K n 
FJeuell, what. 114 
Three kinds thereof. 120 n 
See Gem. | 


Imouth, what. 8n 
Inceration of the ancient chemiſts, what. 40 p 
Incubation, its uſe. 21 

Indolence, its cauſe. 


21 
Infants, their peculiar diſorders, how cured. 
302 P 
Inflammable matter, found no where pure. 314, 
| 322 


Influences of the celeſtial bodies, whence. 269 
e what and how made. 19 PP 
hat parts of vegetables they contain. 26. 


How they differ from decoctions. 13, 14 p 
The ſubjects beſt fitted for them. ** 'sP 
Carry the virtues of fimples into the blood. 
13 P 
See Decoctior. N 

Inhabitants of hotter © climates, ſofter and 
weaker. 218 
Inks, their general baſis. 278p 
Inflruments of chemifiry, what. 205, 580 
Lon, its chemical character. 68, 69 a 
Its om | W 
Its ſpecific gravity. ” 
Generated by art. 95 
Afforded by all anima! and vegetable aſhes. 
* 95 n. 282 p 

Iii z | Tron, 


* 


INDE X. 


Len, obtained from clay, and all other bodies. 


Fn 
Unites not with mercury. 81 Een. $2n 
Its brittleneſs, whence. 93n 
How made into ſteel. 96, 97 n 
How caſe-hardened. 96 n n 
Yar — 93 * 
Iphureous, but "II of being de. 
pen of its ſulphur. 93&n 
Hard of fufion. ib. 
Made ductile by ignition. 93 n. 96 n 
Inereaſed in weight and bulk by ignition. 
93 n. 214 
Its ſolubility. 93. 94 0 
Its ruſt, what. 94 n 
Changes colour according to the menſtruum. 
| 94 U 
Volatilizes with lead and antimony. 94 & n 
The only magnetical metal. 
How it gains a polarity. . 
Whether the cauſe of the bone in the 
der. geen 
Where found. 94. 95 n 
In what form. 15. 
How worked from the mine. 95 0. 4 
Its ore various. 
How tempered, when too brittle. * 
In ſome countries preferred to the nobler 
metals. gon 
Its criterion. 94&n 
= medicinal virtues. 94 n. 97 n 
proaches a vegetable nature. 28a p 
1102 turned to — 277 p 


Given crude in ſome caſes. 278 p 
Its tincture, or potable vitriol, how m. 


| 278, 279 p 
Virtues and uſes thereof. 55 
Its vitriol, how reduced to calx. 79. - 
How run into oil. 

Valentine's golden tincture thereof. 207 
Virtues and uſes thereof. 1 
Its * or tincture in Rheniſb wine, how 


Wich vinegar. 
Virtues and uſes thereof 
Sublimed with ſal-ammoniac. 


211 


Its flowers how obtained. 

Virtues and uſes thereof. 55 284 p 

A magnet with regard to acids and ſulphur. 
285 Deal} by 2640 285 P. 325 P. 320, 37 5 
ulphur. 284, 285 p 

— — 1 284, 285 p 

d cryſtal, what. 122 n. 364 n 
How it affects the rays of light. ib. 
u, how made by caultic 38 p 
tch, how cured. 397 p 
J wices of plants, their diffetence. 5P 
How clarified. 17 p 

Fluid and inſpiſſated, how fitted for fermen- 
tation. 110, 111 p 
Juniper, virtues of its oil. 81 p 


* 


ALI, what. 


AC Sulphuris, how made. 260, 2 
Its — and uſes. 65 7 
Lac Virginale, what, and how uſed, 146p 
Metalline, what, and how made. 28) 5 
Litre, for painters, how made. 179 
Land, how rendered fertile. 1280 
04. Lapis etites, what. 124 


Armenus, what, and where found. 124 U. 
133&n 
Hematites, what, and where found. = &n 
Its aſes. ib, 
Whether it yields iron. ib. 
Its kinds. ib. 
Infernalis, what. . 369. 395 p 
How made. 
Its effects and uſes. 295 2 ml 
Lazuli, what, and where found, 124 f. 133 
Diſtinguiſh'd from Lapis Armenus. 1331 

Stellatus, what. 122 

Lavender, virtues of its oil. 81p 

Lavignon, what. 1491 
Manner of its motion. ib, 

Laxatives. 140 p. 165p 

Laxity, of bodies, what. 

Lead, its chemical character. 68, = n 
Ks nature. 69 1 
Nezrly ol allied to ſilver. 1 

vi 70. 
Tes d e in chemiſtry. 71 
The chemical names for it. id 
Whence called Saturn. b; 
Its uſe in cupellation. 71 U. 85% 
Turns to-glaſs therein. $51 
Suſpends all bodies, but gold, and * 
A to, and yields mercury. "We 
Mixes only with mercurial metals. ih 
Its ſoftneſs. 84 £0 
vert of 1 ib, 287 
le of igni 94 
Ty kinguiſhing properties 84 & n. 85 Kn 
. diflolving nature. i. 
1 — into ſcoria and mercury. kts n 
Readily vitrified. $51 h 

Eaſily recovered from its calx. 
Diſſulves ſweet in weak acids, 85 & n. 2690 
Its uſe in. obtaining, and ſeparating gi 


Las 
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Lead, volatilizes every thing but gold and fil- 
ver. 


85 n 
Its ſolvents. ib. 
Abſorbs metals. 8 
Its ſound. 84&n 
Unelaſtic. ib. 


Allied to and converted into gold. 84 u 


In what forms found. 85, 86 n 
How gain'd from its ore. 86 n 
How calcined. 286 p 
Increaſed in weight by calcination. 85n. 286 p 
Diſſolved and turned to ceruſe by vinegar. 
85 un. 285 p 

In oil. 523 
Poiſonous quality thereof.85 n. 286 p. p 
Its ſolution in diſtilled vinegar. 2 7P 
How turned to oil. b, 
Virtues and uſes thereof. ib. 


Its vitriol, how procured with diſtilled vi- 


negar. 288 p 

Its incerated oils, what. 289 7 
Its vitriol with agua fortis. ib. 
Virtues and uſes of its vitriol with agua for- 
tis. 289 p 

Its balſam with oil of turpentine. 291,292 p 
Its converſion into glaſs. 292 p 
Leaves of Plants, what. 140 
Their nature and office. ib. 
Their juices. ib. 
Lees, what. 113 p 
Lemery (the elder,) his hiſtory. 48 n 


His courſe of chemiſtry characteriſed. 47 n 
Lengthening Veſſels, what. 585 
Lewis XIV. an inſtance of his generoſity. 191 n 
Life, by what means lengthen d. 144 p 
Light, whether original, or producible. 206 n 

Its univerſality. 207 1 

Whether a Mark of fire. 211 

Its matter diffuſed among terreſtrial bodies. 

313n 


A fingle ray diviſible into ſeven others of 


363&n 


t colours, &c. 
257,258 


Its motion rectilinear. 


Produced from bodies ſenſibly cold. 356,357 


Fixed and detained in bodies. 101 


Its ſhare in the compoſition of metals. 16. 
A hard and ſolid body. 61 
Affected by bodies at a diſtance. 364 n 


Independent of heat. 211 
How ue — ag0: 
360 


Paſſes uninterrupted through all 


I be ſides of its rays have different powers. 


6 
Its dais ie e e Ap 


cryſtal. 363.364 n 
Differently refrangible and reflexible.363 & n 
Its reflexion, whence. 364 n 


Its fits of eaſy reflexion and tranſmiſſion. 76. 
How allotted 
mediums. 


in paſſing through _—_ 


365 1 


205 * A Fire, jy 
tning imitated by chemiſtry. I ii 
Lime, its effects in the body. 8 # 


In what caſes to be uſed medicinally. 198 p 1 
Why pernicious in hot, but ſerviceable in * 
chronical diſeaſes in cold climates and * 
conſtitutions. 198 p | 
Contains much fire and water. 220 n | 


See Quickſilver. 

Liquors, the effect of mixing hot and cold li- 

quors together. | 290,291 

Lifter ( Martin) his notion of the ſtone's being 
| 3 from iron taken in with the 
* _ 

Litharge of gold and filver, what. 236 
Its kinds, &c. i= 
118 n 


Lithanthrax, what. h 
Lixivium, alcaline, how made violently ftrong. 


Loadflone, what and where found. - »< re 


Its effects mimick'd by iron. 9417 * 
Affords iron. 95 n. 134n 
Effects of its efluvia. 121n 
How weaken'd. 134n 
Lobfters, their ſhells, how form d. sin 
Long-necks, chemical, what, and their uſe. 5 83, 
94 
a — what. PV” —— | 
ly mund ) his hiſtory. 2&n 
Introduced the 2 art. , 32 
His writings and diſcoveries. 33 
His travels and fate. ' 4M 
Luna Cornua, how made. 299,300 Þ 
How reduced to ſilver again: 94 
Lunar Cauſtic, how made. 295 p 
Lutes, what. 585 
Their uſe. 16. 
The common, how made. 586,887 
For aqueous and ſulphureous liquors. 585 
For acetous liquors. 586,587 


In what caſes uſed. 586,587 

Excellence thereof. N ih. 

The phitoſophical, of what compoſed. 537 3 
10. 


Its manner of uſe, Cc. 
For coating of retorts. 

M. 
AD Dog, the bite how cured. 133 p 


Magic, what. 29 n. 1924k93 *F — | 
How practicable by chemiſtry. 194,195,196 ' 


Magiſftery, what. | 7s ©» 
— of iron. 94n * 
Malleability, accounted for. - 72n * 
Malt, how made. 199.7 ͤp - 
Diſtilled before fermentation. 103 p 
How treated in the couch. zcon mop p f 


1 
239 
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Malt, its difference from corn or barley. ep 
To check its too violent fermentation. 


Malt-Liquors are wines. 114 p. 121 p 
Flo made to afford moſt ſpirit.114 p. 118 p 


Malt-Spirit, whence its foulneſs. 118 
With what cautions to be diſtilled, 118, 
119 p 
Making, what. 103,104 p 
Its rationale. 109, 110 p 
Its perfection, wherein it conſiſts. 110 p 
aneſe, what. r84n 
Its uſe in glaſs-making. ib. 
Mama, what and whence, 107 p 
Marl:, what. 127. 129n 
Matraſi, what. 584 
Matter, what 220 n 
How originally faſhioned. 473 n 
Whence unchangeable. ib. 
. See and” Element. | 
Matthew's Pill, what. 164 p 
Mary, what. gon 
Mead, what and how made. 121 p 
Mechanics, what. 178&n 


Their uſe og CLE, 


155 En 

Divided into rational and practical. 178 u 

Medicated — how — 101,102 p 

Their uſes 102 p 
How to be adminiſter'd. 

Medicinal Chemiſtry, authors in it. 35, &c. 

Medicine, improved by chemiſtry. 35 n. 


139 
Memoirs of the R. Academy, the chemical pieces 

therein. 56,57,58,59 Kn 
me you 1 what. 7 Sn 


8 489 
of — 43g. 492,493-494- 


7 4 
Four conditions requiite to their aiing = 


o8, 
Seldom act mechanically. — 5 


Act mechanically, and in what ſenſe. 490. 


06. 811 
— is the an 777 — 25 


Origin of the name. 4 
Act by motion. 495,4 
The knowledge thereof important. 489 
Divided into ſolid and fluid. 490—494 
The folid, which. 490,494 
Divided according to their manner of diſ- 
ſolving. 497—499 
Metals are menſtruums to ene another. 490 
AR not in a dry form. 490. 564 


* Dry ones, how brought to act. 490 
The liquid or fluid, which. 491,492 
The acid, which, | 5$406—555 


Mercury, what, and whether it be a me 


The aqueous, which. I 2-220 
The — inous, which. —— 
The alcaline, ſpirituous, which. 528 
The acid ſpirituous. ib, 
The inflammable. 526,527 
The fixed alcaline. 529—547 
The compound ſaline. 559—502 
The ſimple ſaline. 528,529 
Variouſly compounded and diverſified. 559, 

560,561,562,56 

An innocent one for the human calculus dil. 
coverable. 567,568 


Some have an internal principle of motion, 


6 

Some made to at by external force. - 15 
Muſt be appropriated to the ſolvend. 

Muſt have a ſecret relation to the bodies the 

. 493. 567 

all cannot diſſolve all bodies. 567 

Did olve not always the better for being 

ſtro 566. 568 


n 

Their 2 depends principally on fire. þ 
5. 

May have their action obſtructed by . 


4 l 
Their actions never determinable — 42; ? 


498. 568 

Their action reciprocal. 568 

Not regulated by the hardneſs or ſoftneſs 

of the ſolvend. 5c6. 567 

The acid diſſolve not equally. 5 4 
The ſpirituous have their peculiar ſubj 

2 
Some to be uſed tory to others. 577 
To determine the ſubjects for the aqueous. 


315517 

For the ſulphureous N. oily. 526 

For the — 527 

For the — 545 
For the acid. 5 

May be innocent, yet powerful. 56 


A new ſet, how procurable. 563,5 2 
The ſtrongeſt, not required for the har 


ſubjects. 567 
An uncommon one from rye bread. 568 
A mild one effecting extraordinary ſolutions. 


66 

The change between them and the hes 

generally reciprocal. 1493 
Their ſtrength ſometimes n 

tikcation. 568 

Some muſt be exquilitely purified to mike 

them act. ib. 

If 4 univerſal one be obtainable from ſea 

80 

How to be ſuited to the extracting of — 

* tures. 148 p 

ercurius Vite, how made. »334 p 

— Aa 

580 


What, according to Becher. 
Mercury 


> 
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Mercury, the baſis of all metals. 29 U. 82. 


101 n. 134 u 
N gold. 74 En 
Its uſe in — gold. 76 u 
The true ſolvent of metals. 315 p 
Its gravity. 70. So n 
Its weight changed by fire. 231 
Its purity and ſimplicity. 80 x n 
Its three different ſtates. 81n 
Virgin, what. . 83&n 
Its kinds. 82&n. 83n 
How purified. | 83n 
Of the philoſophers, what. 80n 
Procured from lead. 84n 
How it diſſolves gold. 101n 
How turned into gold and ſilver. 102 
Fixed by the fumes of lead. ib. 
The principle, what. 158 n 
or Quickfibver. a 
Mercury of Metall. 204 &n 
Metallurgia, what. 49 n. 188 
Writers therein. 49&n 
Chiefly practiſed among the Eg yptians.15 &n 
Its antiquity. 12. 13n 
Its inventor. ib. 
Difficulty of the art. 12 Kn 


Metals, of what they conſiſt. 5 f n 
Their definition, diviſion, &c. 67 En 
Their apotheoſis, or ſimilitudes with the 


heavenly bodies. 67 
Their ſcale, or characters. 67. 68 n 
Their diſtinguiſhing property. 67 n. 69. 

rot n. 103 

Specific gravity. 70 En 


No certain criterion of metals. yon 


Their origin and formation. n 
Whether coeval wita the world. i6. 
How produced in the carth. ib. 


Which of them are fixed, and whence. 73 n 
The imperfe& abound with ſulphur. 76. 
How purged of their adhering ſulphur. 


268 p. 270 p 
How cupelled | 71n 
Their affinity in fuſion. 104 
The perfect, what. 80,81 n. 102n 
Imperfe&, what. 102n 
The general doctrine thereof. 101n 
Compoſed of ſulphur and mercury. ib. 
Their analyſis, 101n,. 103&n 
Their principles. 16. ib. 
The dene of making them. 103 
The properties eaſieſt changed therein. 6. 
How malleable. 268 p 
The impure, of what compoſed. 103 
No new metals procurable by art. 104 
Soluble in water. 277,278 p 


Our knowledge of them how pers 104n 
The bet menſtruums for other. 490 
eir action, whence. 12 

Their nature varied with the ſalts joi 
with them, ib. 


How render'd potable univerſally. 278 p 


"Their particles attract one another in ſuſion. 
218 
How reducible to powder, and reconverted 
into metal. 490. 279,280 p 
How run into oils. — 283 p 
How convertible to flowers uni Uly.283 p 
Quicken'd and made active by ſublimation. 
ib. 

Are attractive of acids. 287 
Their different taſtes in ſolution. 2 
How convertible to balſam. 291 p 
How reducible to glaſs. 292 p 
How purified, univerſally, by amalgamation 
and lotion. 315,316p 
What depoſite by lotion. 316p 
How render'd volatile, or turned to a but- 

- 06 

How made poiſonous. " 
Made volatile by ſal-ammoniac. 555 
Their red tincture, what. 2 p 
Meteors, whence and what. 265. 405 
Fiery, whence. 265 
Metheglin, what and how made. 121 p 
Milk, what. 62 p. 185 p 
Its origin in the body. 62 p. 64 p. 185 p 


Generated in men as well as women. 185 p 
Whence apt to turn acid. 64 p. 199,200 p 
How it commences animal 64 p 


Its nature, parts, kinds, &c. 185 
Differs in goodneſs with the animal that af- 
fords it. 186 
Shewn to be neither acid nor alcali. 186, 
187 
A kind of emulſion. 186 p. _ 
Sign of its putrefying. 200 p 


From what animals, and on what occaſions 


apt to putrefy. ib. 


Strongly coagulated with acids. 186,187 p 
How made into cheeſe. 188 p 
Its natural colour white univerſally. 186 p 
Diſpoſed to turn red. 182,189 P 
Turn'd red by boiling with alcalies. ib. 
Whence morbid. 189 P 
Of nurſes, Sc. how affected by a fever. 1b. 
How alter'd by an alcaline diſpoſition of 


the body. ib, 
Readily ———— blood. $ 186 p 
Virgin's milk, what. 146 p. 149 p 
Alisa defined. 66 En 
How formed * the earth. 67 n 
Their growth from water. n 

| See Fail. | 15 . 

Mineral- Naters, whence. 462 &n 


May be copiouſſy diluted with rain. 462 un 
Miners, how affected in the quickſilver _— 
n 

In the ſilver mines, with a preſervative for 
the ſame.” 88.90 1 

How they live in the ſalt mines of Hg . 
105% n 

Manes, 
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Miner of gold, how work'd. 75,76n 
Gold- mine of Cremnitx. 76 n 
Of quickſilver, how work d. 82,83 n 
Of lead, how work'd. 85n 
Of ſilver, where found. 88&n 
Exhalations poiſonous. 88n 
Of Potof.. 89 n 
Of copper, bow work' d. gien 


. Of iron, where found and how wrought.g4, 


95 n 
Of tin, how wrought. 99 K n 
Of ſalt, how wrought. io n 


The heat found therein, whence. =” 


How made. * 

Wherein it differs from litharge. 

Its virtues and uſes. 

Of the ancients, what. — 
Mint, virtues of its oil. 81 p 
\Mint-water, cohobated, its virtues. 49 p 


Miracles, performable by chemiſtry. 194,195 
Mirror: made of wood. 264 
Of ſtraw. ih. 

See -Glaſs. 
211. 268 


Moon-light, collected without heat. 
Morienus, his character and writings. 27 Kn 


Le Mort, his chemical writings 


Meortifications, how ſtopped. 
| —_ of nitre, what. 


Of wine, what. 113 p 
a what, and anger os ares» 
ic6n 
Its effects, what. 156 n 
Produced by gravity and attraction. 16. 
Whether tial to fire. 220 
See Fire. 
Mountains, their uſe. 
Mulfum, what. 104p 
Its virtues 
iſt ib. 
; * 
How clear d from i its ore. 100 n 
Muſſels, their anomalous nature. 2 
iffer greatly from other animals. 6. 
Generate within themſelves. 15. 
Their manner of walking. ib. 
Their arms. ib. 
——_ —— _ 149,1 f n 
7, manner its Creeping. n 
Sea-Mu//tl, manner of its motion. 1, 
> how beſt made. 
its ure, I 
Virtues and uſes thereof. 4p 
- -Soluble with the white of an egg. 566 - 
; N. 
Nr EH THA, what and where found. 
| 117 K n 


characteriſed. 


Nitrum Anti moniatum, how 


Fewel of fire. 336 
Reſembles alcohol. 336 
Its inflammability. 117 ᷑En. 336 
Differs from Oleum terre. 117 Kn 
Natural Philoſophy, what. 172 
Its parts. ib. 
Its office. ib. 
Neutral Salts, what. 585 
Their diſſolving powers. 558—564 
* its p ond. ry ag 107 En 
t, and how procured, 107, 
108 n 
1 
ts Origin 1 I 
When the ancient were · the Beets 
ours, 240 p 
Whence the modern is all obtained. 108n 
Whether foſſil, animal or vegetable. 1b. 
Producible by art. ib. 
Its virtues and uſes. log n 
To prevent its fuſion. 2545 
Neither alcaline, nor acid. 240 p 
How render'd inflammable. 240 p. 243 p 
Is not naturally inflammable. 240 p 
Its medicinal virtue. 240, 241, 242 p 
Eaſily fuſible. 2405 
How purified by eryſtallization. 241 5 
How converted into fixed alcali with tartar. 
242,243 
Alcalized nitre, what. 244 
Its diſſolving power. $5755 
A flux for metals. 557 
How made into fixed alcali with charcoal, 
534 243»244P 
Made into // prunellz. 215 p 
Into al .-+ 0-0. ay il 5,240 Pp 
Its ſpirit, with bole, how c. 253, 
2540 
How render'd totally volatile, or converted 


into acid ſpi 254P 
Glauber's — thereof, how made, &c. 


7 
Convertible, both into acid and alcali. #9. 
How regenerated fix'd, from its ſpirit. 249, 
250 p 
Semi · volatile, with ſal-ammoniac. 251 p 
How made acid, or im with its 
own ſpirit. a. 
Vegetative, how made. 252,253P 


3377 


Its nature and uſes. 
Nitratum, what and how made. 
Its uſes. 


O. 


Culus Mundi, alterable by water. 
Odeurs, owing to water. 
Their influence on the body. þ Pp 
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Its expanſion ured. 23 
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Offa alba, its nature, virtues and uſes.” 232, 


233P 
How male. 232 p 


Oil, of what compoſed. 


370 

Its uſe in the 1 of bodies. 20 p 
m n 

Its uſe in the ſeeds of vegetables. 143. 58 p 
In wood. I 


$22,523 
Its flame ſtronger, as it is heavier an 

thicker. 3246325 
The reaſon of its ſoaking through caſks. 442 


vn what. 144145 
ts kinds. $7:58 p 
Animal, its nature and character. 228, 229 p 
But one in nature. 229 p 
Its origin in 2 and animals. 62 p 
Procurable in large quantities from vegeta- 
bles by coction. 14p 
Of almonds, its virtues and uſes. 60,61 p 
Of multard-ſeed, its virtues. 60 p 
Of earth, what. 119 
The only fewel. 305,06. 335,336. 20 p 
Its tenacity and b y nature. 7 p 
How affected and at length conſumed by fire. 
Whence differently 3 1 . 
Of ſulphur c , why made 
7 © 7 oy 266 

Its nature, virtues and uſes, 267,268 p 
Reſembles oil of vitriol. 267 p 
How made. 266,267 p 
Of tartar per deliguium, what. 142 p 


Of ntine, turned to roſin. 94 p. 96 p 
How fitted for preſerving anatomical pre- 


parations. 95-96 p 
Its effects when taken too freely, gs p 
Ethereal, whence called. 93 b 
Its virtues and uſes. 93 Pp. 95 p 
How diſtilled to advantage. 93.94 P 
Of vitriol, how made. 318,319 p 
Volatilizes foſſil ſalts. 247 
How dulcified. 2754270 p 
Oils, whereof they conſiſt. 524. 82 p 
Are a fluid camphire. 71 p 
water, . 458 
Act by means of their water and acid. 524 | 
Extinguiſh fire. 306. 31 
Hold much fire. 521,522 
Convertible to earth and water. 370. 81,82 p 
Not obtainable pure. | $24 
Their ſolutive power, whence. ib. 
Vegetable, what. . 20 p. 37 p 
How made inflammable ſpirits® 53,54 p 
Acid and impure. 524,525 
Whether the will diſſolve metals. 52 
Whence they ruſt iron. ib. 
How gained by expreſſion. 520 
Diſtilled gained and purged. 521 


Vou. II. 


P 
h * proper to be diſtilled for eſſential 
oil. 
To increaſe their quantity in diſtillation. 
| 66 p. _ 
Thoſe of Ezrope float, but thoſe of 4% 


The ſolvents of ſulphureous matters. . 526 
How ſeparated from the other principles, 
and preſerved. 99,91 p 


How they loſe of their force. gip. 


Grow thick by age, heat, &c. 57p. 91 p 
How reduced into elæoſacchara. 100,101 p 
Whether diſſolvable in pure alcohol. 155 p 
How adulterated. 92 p. 156 
Their adulteration, how diſcover'd. 15. 25 
Eſſential, what, and why ſo called. 66 p 
Contain the native ſpirit of the bles. 
1 
Gained from the leaves of plants 


65 P 
Where and in what forms 4 5d P 
1 


LI in _ __ * 
ow proc native by expreſſion. 59, 

Their nature and uſes. . 8160 
Are apt to grow rancid and cauſtic. p 
With what caution to be preſcribed. 61 p 
How obtained by emulſion. 61,62 p 
Nature and uſe thereof. 62.63 p 


How changed milky. 61,62 
How — procured by 1 


63p 


Their nature. 64 


6 


America in water. 73P 
Their colours different. " — 
How purified. : 81 
Loſe by rectification. ib. 
Reducible to a waxy ſubſtance. $7 p 
Reſolvable into four by water. 4. 
Into what reſolvable by diſtillation with ad- 

dition. 82 p 
Their properties, medicinal uſes, c. 2 | 

P 
In what diſtem roper. 67 p 
How diſtilled om W 69 ꝓ 

From ſeeds and berries. 70,7 TP 
N their clogging the worm in diſ- 

illation. 71Pp 
How procured native from the Zzdian ſpices. 

72,73 P 
Are richeſt in the hotteſt countries. 73P 
How known to be adulterated. 0 
How diſtilled from barks. 7896 
How Ale ati per deſcenſum 7 
. How native, cenſum. 77 p 
Their aromatic virtue, what, and N 
it conſiſts. 78 p 
Why more aromatic than the Ape 78 p 
Animal, convertible into earth. 228,229 p 
Are the ſame with thoſe of vegetables. 
229 P 
a3 in Spaav- waters. 5 
in 15. 
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IN ipUg' IX. I 


Ole, found magnetical. 945 Burns the books of Galen and Abicenng. 38 
Rich i in iron. + Takes to drinking. 39 
Oleum Martis per deliquium, how made. 2 N Relinquiſhes his profeſſorſhip. ib. 
Its virtues. Manner of his death. 39 
Olum Terre, what. 119 Was an eunuch. 37 
Oryx, what. | 124n His writings, 40 Kn 
Opal, what. ib. His real merits, what; and whence his great 
Operations in chemiſtry, what. 155. 3 p name. 1,42 n 
Their ſimplicity. | 1c7 Knew the uſe and virtues of of Ain 
Their kinds. I ** 8 Had not the univerſal medicine nor the 
Their effects. 158. 185 no er's ſtone. 41 n 
Require the aſſiſtance of air. 434 How he _ of the alkaheſt. ib. 5370 
How varied by the air. t herb, its preſervative virtue. 
Frequent reaſons of their failure. 118 89n 
P. how improved by chemiſtry, 175 
Their object * Plat, what. 367 f 
Opium, its tincture. 148 p Where found. ib. 
Ore of Copper, where found richeſt. gi en Charr'd in Hulu ib, 
How work'd. g2n Pelican, what. 586 
Of gold. 75 &n Its - { ib. 
ow work'd for the metal. 76, 77 & n. Pendulum:, lengthen in the torrid zone. 218 
Of iron, what, and how 94- 95> Their oſcillations flower in the torrid zone. 
n * 
Which the beſt. -95n Shorten in the frigid zon 221 
Of lead 85 En Their vibrations quickse in the frighd one. 
Poiſonous to brutes and other animals. --— 221,222 
83 &n Vibrate equally in hot and cold 2752 
Of different kinds. 86 n 
Lead-ores claſſed, ib, Perfumes, to recover their loſt odour. lk 
Aﬀord filver, but not in proportion tothe To.increaſe their yirtues. is 
lead. ib, Perſpiration, i , the matter thereof in 
Of mercury. 82&n animals. 151 
Of tin, proving rich i in ſilver. n Petroleum, what, and where found. 17 
How wrought. 9 21 Differs from naphtha. 117. 330 
2 38,89 K f Yo Fewel of fire. 356 
wrought 89, 90. Phial, what. | 
4 Hot work'd in Peru and CB-Il. n Philalethes, « modern author in acheny. 72 
Ores, what. — 0 N hers by fire, Who. 12 n. 20 
How treated by torrefaction, coction, 22 5 K s Stone, what. 26. 203 
ation, lation, fuſion, diſtillation and e notion explain'd. 203 
, E tation, for their metals. 76 yo Antiquity of notion. I 1 
Ho clear d of their ſulphur, &. Unknown and unheard of among the an 
n 27097 — 24.325 p. ; ents, .&17n 
"Rationale of 4's 2 TY 179 By whom firſt mention'd. | 19,18 
$44 25 P. 32 P ether couched i the fables ofthe 47> 
. What, and where foun 115 nauts, &c. 
tains gold. — The notion countenanced by Hollandas. 0 
ts uſes. 115n Whether obtainable. ih. 
; Whether known to Paracelſus. 38 
PF. Its character and effects. 203 
7W mt Criterion of its reality. 204 
TS 2 | I 78 Phih/o phical Tranſat ations, the chemical pieces 
F upon chemiſtry. b therein charaQteriſed. 56 Kn 
In glaſs, what, and how perform rn'd.186 &n Ph what. 161 n 
The —— 9 0 it, how made. 180 n hether obtatiable pure. ib. 
Pargcelſn, b his hilt ory. 37&n vitriol, its virtues. th, 
tion. 3 — obtainable ſo largely from ſome bo- 
SW uit a 4. 1620 
; of phyſic and philoſo by a Water. 
- - a Phoſphori, what, how made. p23 &n 
| pbori, 


- 


c 


IN 


Phyphori, various kinds thereof. 528816 n. 
15 91 * 3 5 


E KX. 


| May be effefted without a mixture of alca- 


| r hes and acids 3309 p 
Their nature. 35K n Ho effected, and by water. 467 
Whether they retain and imbibe fire, 353 n Pure Metal, What. E 
Of urine, and the manner of preparing them. Why ſo called. 133 u 
203,204 p Principles in Chemiſtry, what. 80n 
Cauſe of their burning. 354 By whom firſt advanced. 35 &n 
Manner of keeping. 2204p © Whether'pre-exiſtingin bodies. 158 
Fulminate in the dark. 353z3F4n Their ſeveral offices in compoſition. 153 n 
Obtainable from alcaline vegetables, 60 Pp Active and paſſive. | 159n 
Known to Roger Bacon. 30 Intermediate, which. ; tb. 
To Lalh. : zun Not ſtrictly elementary. 158,159 u 
Phyſica Indi viduorum, what. 12n Difficult to aſcertain 4; 
Phyfolog y, how illuſtrated by chemiſtry. 174, | See Element. | 
4 195 Proceſſes,, what. | 1n. 3 p 
Pilule tue, what. 1222 How deliver'd to beſt advantage.4 & n. 2 p 
Piſaſphaltum, what and whence. 118&n . Prognoſtics of diſeaſes,” to be formed from che- 
Pitch} W Wee. 14 n miſtry. - + 30 176.176 
How procured. 1b. 76,7% p Profs from ancient manuſcripts ſallacious. 7 n 
Pil coal, what. 118 En Efude- diam, its difference from the true 


Fewel of fire. | 337 


Pith in Jn what. 137,138n 
Its uſe. * 1838 n 
Plague, a preſervative againſt it. 133 p. 287 
An excellent remedy for it. ib. th. 
How affected by alcalies and acids. 162 p 
W 9063p 
Planets, whence denominated. 67 


Plants, their origin. 
Their feed, what. r35n 
Their flowers, what. 
Their piſtil, what, with its office. ib. 


Their generation explained. 141,142 n 
Their apices, with their uſes, Cc. What. 
141n 

Their farina, with its office, what, WS. i 
Their ſtamina, what. 1b. 
Their juices claſſed. 146 
Whether any part thereof be without iron. 
140n 
Whence icular in their growth.143 n 
Their chyle, blood, c. 6 


14 
Succulent, how prepared for fermentation. 


110 
See Vegetables. n 
Pliq, his account of extracting gold from or- 
1 — | 17 
making, glaſs malleable. ib. 
Petice, what. i1&n 
Palverine, for glaſs, how made. 183 n 


Pot abes, Ruſſia, what, and how made. 532 
Powers of nature, how far obſerved hitherto, 


153m. 193n 

Precipitate, white, how made. 300 p 
Its virtues and uſes, 306,307 p 

„ how made. 307,308 p 


[ts properties. 308,309 p 


Precipitation, what, and how procured. 338, 
| 339 7 
io, 


Its chemical doQrine. 


diamond. 20 n. 123 


Pulvis fulminans, its effect accounted for. 100 n 


Pnutrefaction, its nature and uſes. 182 p 
Produces the moſt intenſe heat. 298 
With what degree of fire produced. 374 
Not performed without water. 457 


- Greatly favour'd by the air of ſome places 


Fe edu 407,408 & n. 468 
Whence cauſed. ” 182 p 


Its difference from fermentation. 105, 106 p 

. | 182,183 p 

Its phænomena in vegetables. 181,182 p 
How it converts vegetable into animal ſub- 
ſtances. 182 p 

The medium of converting —_— into 
animal ſubſtance, & vice verſa. 182 p 
Explains animal digeſtion. 182 p 
Purty, what. | 100 n 


Pyrotechnia, an appellation of chemiſtry, 12 n 


Q. 


Uick-Lime, fire impriſon'd therein. 220n 
Quickfilver, its chemical character ex- 


plain'd. 68,69 n 

Its nature, metalline. 68. 69n 
Nearly allied to gold. 69 n. 82 
Its ſpecific gravity. ; 70. 80 En 
May perhaps be made heavier than gold. 80 n 
Its fluidity. a 81n 
Leaſt malleable of all metals. 81&n 
Its great ſeparability. 8in 
Smoothneſs of its parts. ib. 
Its particles uſed as a camera oute. ib. 
Its dividbility. _ 
Volatility. | 81&na 
Recoverable from its fumes. 81n 
How to fix it per ſe. a 
111 effects of its fumes. | ib. 
Kkk : Quicł- 
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fs. 


0 
Its ſolution giving a purple ſtain. : 2 
Properties and uſes of its vitriol. 305, 306 p 
How precipitated out of aqua fortis. 306 
Its red precipitate, or calx, how ra... 


30, 308 p 
How recoverable from its ſolution. 308 p 
Made more active by acids. 309 p 
How diſſolved with oil of vitridl.310,311 p 
Its ſolution in oil of vitriol poiſonous. 311 p 


Its oil how made. 12 
When called Ignis gebenne. . ib. 
— iſonous — : ib. 
ts on, aow een I 

How made into æthiops. 37 
How recover'd from zthiops, ib. 
Its virtues, when greateſt. ib. 
How recover d from cinnabar. 314P 
3 with lead, Ic. 315,316 

Luinteſſence, what. : 155 p 


Milver with what metals diſpoſed to unite. Duinteſſences, liquid, how repared. ib. 
4 4 33 16 n. 82 n — — —_ and uſes. F 155,156 p 
Whether it gamate with iron, 8a n Dry, how prepared. 176 
Beſt handled with iron inſtruments. ib. Their virtues and uſes. {<4 
Its uſe in gilding. 82n 
In ſeparating filver. 89n R. 
Cleaves only to metals. 81 En. 82n | 
Its diſpoſition to receive heat and cold, as AIN, how formed. a 402, 403 
its gravity. 82n . Water, how obtainable in its purity. 
Contains fire. yon + 55 | 460 
Not e by cold. 2n Its lixivious nature. 458 
Diſſolvable in acids, except vinegar. 82 & n Rarifa#ion, the ſign of fire. 213 
Convertible into different medicines. 83 n Peculiar to fire. 338 
Its manner of acting in the body. B82n Reaſgar, what. 115 
Its medicinal virtues, whence. ib, Reaſoning juſtly, the importance thereof. 4 u 
To know if it be adulterated. 1b. Receiver, cal, what. 585 
Its ſimplicity, and whence eſteemed a che- Recompoſition, whether to be effected in che- 
oe — ( — 
the philoſo | ity. n of Antimony, 23 
A vey — body. ib. artiali; Stellatus, how made. = 4 
Convertible into metal. ib. Properties and uſes of its ſcoria. 1 
Its rarifaction in boiling water. 235,236 l ts virtue not inexhauſtible. 323 5 
The coldeſt of all fluids. 238 n Relative weight of bodies uncertain, 219 
Contains fire. ib. Refina terre, what. 114 
Convertible into gold. 101n Retort, what. 583 
Void of acrimony. 82a n Rhaſes, the firſt who extracted virtues from 
Where found, and in what forms. 82 & n. _ 26 
83n Rickets, how remedied. 32¹ 5 
How ſe from the ore. 83 En Ripley (George) his character, writings and 
Ho clear'd of arſenical matter. 83 u opinions. 31 Kn 
How clear'd of earth. ib. Rivers, whence, 403. 463 
How it goes to the compoſition of metals. Robs, what and how made. 17p 
101n Their nature and uſes. 83,84 p 
What hinders its being gold. ib. Rochetta, what. 183 n. 530 
How diſſolved and cry ſtallized with agua Rock-cryſtal, what. 122 0. 457 
fortis. | 305,306 p Rock-nitre, what. E 
How made ſoluble in water. 305 p Rest Plants, what. 134&n 
How it raiſes a ſalivation. 307 p Their uſe. ib. 
Virtues and uſes of its ſolution in denn How fitted for ſermentation. 110p 


Roſemary, its native ſpirit, or fragrant water, 


how procurable. 9P 

Its nature and uſe. „Io p 
Raſes, by their odour cauſing great diſorders. 
1p 

Their oil, how gained to advantage. 69, 709 

F Virtues - thereof. 81p 
ofin, what. _- 144,145. 78 p. 1500 
—— 44.145. 74 p. 785 + 
How made. 965 
Its virtues and uſes. 95 p. 1515 
Wherein different from colophony. 95P 
How gained from reſinous tinctures. 1370 
Prepared three ways. 
Generally purgative. 51 1 
How beſt exhibited. 4 
Its force, how abated in the body. ib, 
Of the earth, what. 114 
Ruby, what. 125 * 
Kue, virtues of its oil. 8p 
Of its water. 49P 


Rapetiſe 


ho os Wan 
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Ripeſeiſſa ( Fob. de) his character and wri- 
tings. = 34&n 
of @ metal, what. 


prevented in metalline utenſils. g94n Its nature, virtues and uſes. 246 
| Its name, whence. ib. 
8. Sal prunellæ, how made. 245 
hence the name. 16. 
charum Saturni, how made. 288 p ets virtues. . 43. 
Its virtues and uſes. 283,289 p Sal volatile oleaſum, the ſimple how made. 233 p 
No ſafe internal. 289 P Its original author. 38 n. 
Alow poiſon. ib. How varied. 234 
$a * diffuſive virtues of its extract. 8 3 p 2 — how prepared. ＋ 
-Ammoniac, ancient, its origin. 110 en. e c, how prepared.. 2 
- x aſl 206p How hn varied. E 
Whence its name. 110 n Extemporaneous, how produced. ib. 
Whether native or factitious. 205 p Its virtues and uſes, 236 p 
Its character. 206,207 p In what caſes properly uſed; is. 
The ancient, whethes- the ſame with ours. Sa/t, ſea · ſalt, what. 105. 1064 
| 110n Where found. log . 
Modern, whether native or factitious. 111n Where, and how made. 106 n 
Whereof it conſiſts, 210,211 p. nin Is of two kinds. ib. 
Whence it comes. 111 n. 205P Its uſe to the ocean. ib, 
How made. 111 n. 205,200p Ita riſe, whence. 107 
Whether made with, or without ſublima- The ſame with ſal - gem. 106.107 n . 
tion. 111 n. 205,206 Its depuration, and cryRallization. 256 p 
Its diſſolvi | 5810 Not alterable in the body. 107 n. 195 p. 
Its power of volatilizing metals, and minerals. a 204 p 
208 p. 284 p Its diſſolving power. 556, 557 
Id kinds. 206 Pp Its natural uſes. 10 n. 205 p. 27 p 
How puri | 141 n. 207, 208 p Medicinal virtues. . | 202 p 
Its. virtues, and uſes. 111 n. 2066p Whether a ſolvent for the ſtone. 205 Pp 
Giyes coldneſs to water. 110 n. 26p How erated from ſal-ammoniac. 264 p 
Is. neither acid nor alkali. | 206 Pp The only ſolvent of gold, except mercury. 


How purified by ſublimation. 2a7, 208 p 
Its nature betwixt volatile and fixed. 206, 207 p 


How diſtinguiſhed from animal ſalts. 208 p . 
Unchangeabl 


e by. ſublimation. 555. 208 p 

Whence called aqui/a alba, Fc. 555. 207 p. 
| 294 P 
Diſtilled with quick-lime. . 208, 209 p 
Virtues and uſes of its volatile ſpirit. 209 p 
With fixed alkali. 210 p. 


209, . 
Aﬀords an exceedingly ſtrong volatile — | 
18. 


alkaline ſalt. 
Reduced to a ſea-ſalt. 211 p 
Its regeneration. 261, 262 p 
Its extemporaneous production with ſpirit 


of ſalt. 261, 262 p 
Whereof it conſiſts. - 262p 
dal circulatum Paracelfi, what. : = 
e what. 105 E n 
e fineſt, where ſound. 1056 n 
Mountains of it. 15. 
Unknown to the ancients. » iﬆ& 
How dug in the mines in Poland, ib. 
Ground to flower by the mill. #6. 
Of two kinds: ib. 
Scarce differs from ſea-ſalt. 106. 107 n 

| See Sea-ſalt. 
Sal mirabile, Glauber's, of nitre, how made. 


252,253 P 


Glanber's, of ſea · ſalt, how made. 260 p 
Its virtues, properties, and uſes. 260, 261 p 


286 Sal. polychreſt us, what, and how made. 245, 246 p 


73&n. 107 n. 2 
Glauber's ſpirit 3 ti 


258p » 

Its virtues, and uſes. 258 p , 

Convertible to acid, 5. 
To /al-mirabite.. 260 p 

Its ſpirit with bole. 259, 260 p 

Animal, its nature and character. * a 

The principle, what. 158. n. Sc . 


A one in the earth. 113 n 


Bay-Salt, whence its name. 106 1 
ow, and when made. 16. 
Roc i- Salt, what. 105 En 
White Sal- what. 106 n 
Where, and how made. 106, 107 n 
How made from tay ſalt. 107 n 
How extracted from the falt-ſprings of 
England. IOg, 106 n 
How purified. 256 p 
How decrepitated. 259 P 
Its fixed and unchangeable nature. 195 Pp. 
204 p 
Salt Marſh, what. 106n . 


Salt-Springs, hav treated for falt. 10s, * 2 . 


How made. 16. 


* 
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* Salt of tartar, how made, and procured to ad- 


vantage. | 142 p 
How made volatile. 167 
Made to give a red tincture with pure al- 


cohol. 170 p 
Made into a waxy ſubſtance. 168 p 
How procured. *141 p. 170 p 
Harvey tincture thereof. 169 p 

Its virtues and uſes. 169, 170 p 
Helmont's tincture thereof, how 170, 

; 171 p 

Its nature. — ay 172 p 
Requiſites to the extracting its tincture. 170, 
1 171 p 

Whether it will yield any tincture to alco- 
hol. | 170,171 p 
Uſes, and virtues of it. | 171 p 
Sali, defined. 104 & n. 529 
' Diviſion thereof. 105. 163 n. 529 
Foſſil, of two kinds. | tio n 
Perfect, which. 107 n 


Native, which. 106 & n. 107, 108, 109 n 
Factitious, which. 105 & n. 106 n. 108 n. 


109 n 
Only act, when diſſolved. 221 n 
Their ſolvent. 448, 449 


Their com poſition. 

Their figures, cryſtals, Wc. 
How converted into one another. 261, 262 p 
'Their ſolution in water, how accounted for. 


444 

Vegetable, infinite ſpecies thereof. 41 p 
The acid, claſſed. 
The intermediate, what. ib. 
Their manner of action, whence. ib. 
The urinous of three kinds. 163, 164 n 
Producible, and convertible into each other. 


164 n 

Are menſtruums. 29 
Compound, what, and which. 55, & c. 
Their knowledge of the utmoſt importance. 
528 

Eſſential, or native, how procurable. 23, 24 p 


163 n. 164n 
1 106 


Their ſpecies. 24 p 
Not ſim ple bodies. 25 P. 26 p 
Ioto what reſolvable. 25 p 


Have the virtues of their plants, but in a 


greater degree. 06D. * 
How obtainable from plants. 31, 32 p 
Salts nitrous, of plants, which. 24 
Impediments to their ſhooting. 91 
Shoot in fermented juices. 25 p 
Medicated, how prepared. 26, 27, 28 p 
Virtues thereof. 28, 29 p 


May be uſed as ſea · ſalt. 8 28 p 
How, and with what caution to be ad- 
miniſtred. 
Saponaceous, how obtained. 
How ſeparated, purified, whitened, Cc. 
' 168 p. 241, 242 p 


22 
27, 28 p Saller, what. 
Sa mech of Paracelſus, what, and how made. 


How regene raten. 1835656, 167 
Allaline and fiery with lime, how made. mo 
Fixed, what, and whence. 478. 40 p 
Ove cheir chiefeſt part to elementary earth, 
8 
Not dpi, bas enen. 
Not naturally contained in vegetables. 
. 285. 445 
Very different from the native. 4¹⁰ 
How procured from vegetables. 33, 34 5 
How in greateſt quantity. 25 p. 32. p. 400 
How made for glaſs. 183n 

Their matter originally volatile. 40 
Are the production of fire. it 
Do not naturally pre-exiſt in the ſubject. 

» 41 
Their difference, whence. Ws 4 
Corrofive, whence. 420 
Violently corroſive, how made mild. 41 p 
' Detain fire. 429 
Their compoſition. . ib. 
Are capable of cryſtallization. 42, 43 5 
Animal, what, and whence different from 


the vegetable. 0 
N dither acid, nor naturally Alkalis 76 
1 
Their effects in the body. 190, ths 
Their nature changeable, except that of 
ſea - ſalt 105 p 
Whether they all proceed from acid and 
earth. | 42 p 


Not naturally volatile in the body. 224 p 
Eſentia/, of the human body, what and how 


procured. 194, 195 p 
Their volatility. 224, 225 
Univerſally the ſame. 226 p 


When turned alkaline, prove mortal. 217 


Salts mineral, how impregnated with their own 


acids. 249, 250 p. 261 p 
Recoverable from their acid ſpirits. 249, 


_ 250P 
How unitedwith the vegetable ſalts. 278, 


2799 
Neutral, what and whence. FE 8 251P 
Obtainable upon a mixture of aids and 
- - alkalies. 251P 
Unaltaline, from a fixed alkali. 42, 43 p 
Volatile, what. 210P 
How purified. 229, 230 P 
All of the ſame nature. 230 
But one in all nature. 16. 
Their difference, whence. tb, 
Their effects in the body. {84 
Are very exhalable. 25 
Of leſs Gree than the fixed. ib. 
Their cauſtic virtue. | ib. 
Their affinity with the ſixed. 546 
105 


129 p. 164, 165 p 
”P N Sand, 
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„ what. . 488 
ing prepared for glaſs, 184 n 
P For green and cryſtal glaſs, whence ob- 
g tained. ib. 
Showers thereof. 474 
4 Sandicver, what. 184n 
Sands, what. | 125 n 
P Of two kinds. : 127, 128n 
4 The proper, very durable and inable. 
4 12 127 n 
P Their figure, conſtant. ib. 
8 Of England, claſſed. 127, 128 n 
Their office in nature. 128 n 
y daa, what. 7p 
How, and from what prepared. ib. 
? Sapbir, what. 123 En 
P Its kinds. og : 123n 
? Whence brought. ib. 
f daun, their nature and compoſition. 137, 139 
1 How procurable to advantage. 139 n 
Sfafras, its oil how obtained, 73. 74 p 
L ts oil heavier than water. 74 Pp. 79 p 
| Cavin, its. virtues, 49 p 
0 Its eſſential oil, how prepared. 65 p 
* Virtues of its oil. 81 
: bannen, its tincture, how beſt extract 
of | = i 147 
deurwy, à medicine for it. 143 p 
1 dea, its ſaltneſs, whence. 446 n 
| Ga-gelly, deſcribed. 149 n 
b Sa-nettle, deſcribed. ib, 
Fr Its ve motion. ib. 
. dia · plante, how produced. 135 n 
uy Veget ables. 
; ; Sealed earths, their number. 129 n 
5 Seaſons, what, and how brought about. 223 
wi Their difference, whence. | ib. 
4 Sed, the notion thereof explained. 126, 127 n 
f Whether ſtones ariſe therefrom. ib. 
- Its ſtructure in vegetables. 142 
71 Uſe of its eſſential oil. 71 p 
6s Seds mealy, what. 107 p 
* or prepared for fermentation. 
vl 109, 110 p 
ip 128, 129 


12 
Thoſe conſiſting of metal and ſulphur. 125 
Metal and ſalt. 129 


K Metal and earth. 133 
. Are menſtruums. 490 
my Are of three kinds. 129 — 133 
. lerum of the blood, what. 217 p 
at Is neither acid nor alkali. $17, UID. 20HÞ 
15 Its nature, how known. ha 16. 
mY How affected by acids, and alkalies. 36. 
ak Putrefied by digeſtion. 219p 
54 I . 
deen Concreted with heat. 220 Pp 
. Its affinity to the white of eggs. 219 p. 
220 p. 221 p. 223 p 
— Coagulable with alcohol. 241 5p. 


How preſervable uncorrupted. 220 p. 221 p-- 
How 21 by fixed alkali. < 238 4 
Volatile: alkalies, and ſal- ammoniac. 16. 
Spirit of vitriol, ſea-ſalt, and nitre. 237 - 
Sal volatile olenſum. 238 p 
Shell-f, their progreſſive motion. 149 n 
Nouriſh their ſhells. 149, 150 n 
Shells of Snails, their formation and increaſe. ib. 


Their ſtructure. ib. 
How generated. ib. 

Of muſſels, how formed. 150n 
Of lobſters, &c. whence. _ 151n 
Sideroxylis, its uſe to the Indians. 241 


Signs in medicine, a doctrine improved by che- 


| miſtry. 175, 176 
Silver, its chemical character explained. 5 
\ n 
Convertible into gold, and how, toten 
Its ſpecific gravity. 70. 87n + 
Gained from lead. 86n 
From tin, g8&n ggn 
Its fixedneſs. 74 n. 87 &n 
Rendered volatile. 87 n 
By antimony. 88 &n 
Expoſed to a burning - glaſs. gon. 
Vitrified. | 16. 
Long kept in fuſion. 87 
Strictly unites with tin. ib. 
Its ductility, and malleability. 87 Ln 
Its fuſibility. ib. 
How diſſolved. 87 & n. 293p + 
Its menſtruums. 87 Kn 
Soluble in a particular agua regia. 88 n 
Utes of its ſolution. 294 p 
How ſeparated from gold. 87, 88: 
Apt to be loſt in ſeparation. 88 n 
Reſiſts lead in fuſion. 1 n. 88 n 


Has moſt of the properties of gold. 101 n 
Wherein it remarkably differs from gold. 


88 n. 101 n 

Its ſound. 9on 

In what forms found. 88 & n. gon 

In gold ore. 88 
Contained in gold. ib. 

In lead ore. | ib. . 

In copper ore. 5 ib. 
Its mines dangerous to work. _ 88, 89 n. 


Its ſulphur antimonial. 
Difficult to procure, on account of the ad- - 
hering ſulphur. 3 ib. 
To find how much is contained in any mat- 
ter. | | 89 n 
How obtained in Chili, and Peru. 16. 
Pure, how fitted ſor uſe. 1 188 
Its vitriol, or cryſtal, how obtained pure. 


294 p 
Nature and uſe thereof. 1 | 
To diſcover gold therein. 293 Pp. 
Its purging vitriol, how made. . 296 ph 


How cornuda.. 


299. . 
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2 
Its nature, and uſes. 751 
The different kinds, how made. 2 161 p. 


162, 1 


How prepared with oils and fixed alkali 
| When made moſt 
, its medicinal virtues, and uſes. 105 7 
ow beſt exhibited. j 
An almoſt univerſal medicine. 


— hilofophers, what, and how made. 2 
Of Starkey, what. *o; 7 
Why called Matthew's corrector 
Its virtues and uſes. 
How united with alcohol. 32 
The fineſt, which. 
oilers-lee, of what made. 
Soda, what. ib, 
Soils, their difference as to heat and cold. 26 
Selig, not requiſite in — 32 
See Fire and 
Solids, may have an inteſtine dds. 21 
Not very different from fluids. is 
Solution, chemical, how and in what manner 
* — 
ts a 10. I 178 
Ww - 55 475 77 P- 310 
Sory, what. — 
Sound of copper, increaſed by tin. 98 n 
Spagyric art, what, and whence ſo called. 11 


Spaß, what. 99 n 
| Spaw-water, how imitated.” 27, 278 p 
Spelter, what. 133 un 
 Sphereidical figure of the earth, owing to what. 
222 

wy what. =? 
Ie different ſpecies. 16. 


337» oP p 


"$i/ver, acquires 2 nety nature, in Lana wo Native of vegetables, what and where ſeated, 
10, 11 p 
Reduced to metal again, from n Its great efficacy. ” 
die vitriol. 20% ß Of nitre, how made proof. 2035 
Simplicity, its notion - 70,71 n. 3 Ol vitriol, preſerves water. 459 
Skin, certain diſorders | how remed Of wine, if a ſulphur. | 329, 4 
98, 99 * Whether, and convertible into water. 
Slare, his character, and chemical writings. 56n 319 
Small, what, and how made. 116n Its com —— Os 329 
Smoke, what. os, 327 n. 330 Obtainable e vegetables 

Of fewels, different. n Te 388 Miſcible with water. 452 

Some poiſonous. 307 Only burns on its ſurface. 316, 317 

Why offenſive to the eyes. B6 p. 87 p Spirits, acid, how producible. 162 n 
Snails, "Ueſeribed. 150n Alaling, what, and how obtained. 227 p. 

Whence furniſhed with ſhells. ib. 1628 

- Perſpire. ib. How purified : 

How their ſhells grow. ib, How into their principles, ny 
Snow, whence. 404 229 p 
Snowu- auer, good in inflammations of the eyes. - Vinous, how produced. 162 u 

460 Gained from animals, what. 228 p 

The lighteſt of all rain - waters. ib. In animals, what. I51 

. its analyſis. 160, 161 p. 162, 163 p ws —— medicated, aromatic, what 
what made. | 530 how — 157 — 159 ＋ 
Of ſalphur, how made, The virtues, and uſes 


7 medicated, aromatic, how 


pared. 1 
Producible. = 2285 
How procured. 148, 119P. 121, 1225 


Their nature, virtues and ules. 119p 
How rectiſied, or made proof. 122, 123 p 


Rectiſied, whether acid or alkaline. 1235 
How made undiſtinguiſhable, from alco 
of wine. 123p 
How made into alcohol. 1240 
When proper menſtruums. 147, 148 p 
Spiritus nitri dulcit, how made. 248, 249 Pp 
Its. nature, virtues, and uſes, . 249 p 
* 
ritus rector, what 143+ 5 

ee oils, o 526 

rita /u i per Tg What. 33 
be — 4 of ſaline fluids th, 
ings, Whence. 403.462 
2 what. 105 &n 

ow made. 
ar water, _— | | 462 
his character, and chemical writings. 
650 * 
5957 

Starkey's pills, what. 164P 
Stars, what, according to Newton. 257® 
Steel, what, and how made. 96,97 u 


Stones, defined. 
Wherein they differ from-metals, and other 
minerals. 120 K n 


- Claſſed. 120, 121. 
' Precious, which. 120 n. 122, 

| Tranſparent, what. 122 Kn 
Semi- tranſparent, what. 1 
| Opate, What. 124, 125+ 
Their origin, and formation. 125 n 


Stonts, 


— —_ — 
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Haanel, were once fluid. 125, 126 u 


vo 8 


Which beſt, the native or purified. 26; p 
16. 


_ Opake, how formed by nature. 125 1 Whereof it conſiſts. 
—— | | 120, 12tn Its uſes in fermentation. 114 n. 307 267 p 
Vu 1. 124 Its fume, how it becomes poiſonous. 337. 
How conveible in glaſs 125 264 p. 2 925 
1:20n How diſſolved in fixed alcali. 2 
Their +" and formation. 125n Its oil per deliquium, how made. 7 
dune wlgar, whether they grow in the How render'd ſoluble in water. 
quarry, 1250 Its tincture reſembling that of gold. _- p 
Whether organized. . How diſcoverable in | Joy 268 p 
Whether they riſe from ſced. 16. How diſſolved in volatile alcalies. 269 
Were once fluid. 126 Its virtues and uſes, when diſſolved by 44 
Growing like plants. 12 5 n calies. 268,269 p 
All their baſis, earth. - Its tincture with alcohol how made. 269 p 
Their 21 * 55 == — 42 a * 270 p 
ven, how ied on 3 turned into balſams. 271 
Engra finely cop Fr 7 How 11 oy mY "we 71P 
— — 8 208, 2 = oils. 272 
How n 125 With what oils it diſſolves the beſt. 225 
Whether its — be contained in 2 p 
urine. | ib, How diſſolved in alcohol. 267 p. 269 p 
Whether cauſed by i iron. 9yn Virtues of its ſolution in alcohol. pre $4 
| Medicines for it. 107 p. 165 p. 249p Its ſoap, how made. 273 
Sublimate corroſive, how made. zog p No extraordinary internal remedy. ib, 
Its nature, and uſes. 309, 310 p How rated from oil of turpentine and 
Cuceory, virtues of its native ſalt. 24 P oil of vitriol. 274 Þ 
Sudorrfic, an innocent, and powerful one. 1335 How grnemeed ang 
Suderiffics, ; "hot and how they act. '29 p 275,376 p 
22 100 p Its 2 how made. 269,270 p 
to the body. 100, 10 p How precipitated in ſolutions. 271,272 p 
Its medic virtues. ion May he latent in foſſils, - 270 Pp 
Its nature hard to ſettle. Of metals, what. tot n. 1340 
Subbur, foffil, defined. 113. 264—268p The principle, what, ite nature, 
pecies thereof. 113,114 &n Se. * 158n. 164,165 u 
Fewel of fire. 327. 337 Procurable from various —_ r65 n 
Native, what. 114n © Whence, in metals. 16. 
Fattitious, how obtained. +; Obtained from! cintiabar. ib. 
Of what made. Conceiving heat, &c. with iron filings 366 
Its uſes and virtues. 114n what a ſorbed from metals. 8 p 
Its vapour cauſes fuffoeation. 337 Fixing, what. | 1348 
br —— 1 9 ding to Le **. 
ts fume, a preſervative. | 2 ccording * 1, 
Recom od; 114. 274 p Its manner of Bing on terreſtrial bodies 2h. 
Its flame, = 113 = how occaſioned thereby. 2069 
Vellew, what. 214 &n 1 fea exhauſted. 257 
Suppoſed antidotal. 267 p rarely deſtroys animals or . 
ommon, whence obtained. 114&n 
Jivum, what, and where found. N . — different places. 25 
Makes metals brittle. 268 p. zn 
Whence known to abound in ores: © 268 Net eee 
Volatilizes _ "7{n | 28r 
Not touched + Anna 2637p May emit no fire. 281,282 
— quickſil ver from = being tab toi n ms heat upon the vegetable king- 
Is properties and charaReriſtics. | OE a 9,10 Pp. 
Neither acid nor alcali. ar, | 77 
Allied to roſin. ib. Hela, ” cee ſalt, what. 211 p 
Whether it may be made metalline. 265p Syrup, W hat, 117 
How fublimed, purified; or turned — — 
264,2 | LING 
* 111 bee. 
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0 ts great volati &n 
| | p | 15 5 effluvia 2 Mu 
| Its calx reducible. 99n 

Achenias, his method of making medi- Some parcels approach to ſilver more than 
cated falt. 256, 27 p others 1 
anſey-Water, its virtue. 102 p Its difference from lead. 
| Tarſo, what. ,184n Of difficult Flat & acids, anlefs Edt 
| . Tarter, what. $33- 25P 98 &n 


Its origin and production. 533. 1329p Its medicinal virtues, os 
By — wines e in greate plenty. How to be calcined. 


533- 2 ß A ſpeciſic for the epilepſy and byfteric is 


How formed in the veſſel. 25 p 100n 
2 Which the beſt. 25 p. 139 p Its elaſticity and ſound. 98 &n 
|; Is of the ſame colour with the wine. 533. Where found. 99 & n. 100 
| 25 p. 139 Gave the name to Britain. 99 n. 100 
| Into what reſolvable. 533 Its ore, how wrought. 99,100n 
The effect of fermentation. 5 33,534. 115 p How ſeparated. ib, 
| Not volatile in water. 1390 p How calcined, diſſolved and cryſtallized. 
To encreaſe its quantity in the caſk. 25 p 300,01 P 
_ How made to ſerve as a veſſel. 165 p Tincal, or Tincar, what. 


—— 
. 


Difficult of ſolution in wine and water. 25 p. Tindures, how made from reſinous r 


139 p. 165 p 


How reſolved. 140,141 
— water, ſpirit, oil and fixed Aeli. 771 


Its penetrating nature in dillillation. 140, 


141 
Uſes of its diſtilled oil. I —.— 
Soluble or tartarized, how = 1; | 
I 55 * 
Its virtues and uſes 165 
An excellent menſtruum. uf 
Its tincture, how made. 168 p 


How made readily diſſolvable in water. 165 4 


142—143 
Which made with alcohol, and which wick 
alcohol and fixed alcali. 142, Cc. p. 


| 144,1 
Their red colour, whence. ” = : 
Of vegetables, what they contain. — p 
Ss 3 * cn 

nous, how recipi into 1 
From metals, — 40 
Sulphurous, their virtues and * 
Ta- Glaſt, what. 132 . 
Tinnings what. 1000 


1 ' Regenerated, or terra foliata tartari, bow Topaz, what. | 1 

prepared. ey: p Terrigim of Ore, explained. — 
| How made into a tincture. Þ Tranfactation of metals, whether at all rex. 
| Its virtues and uſes. | 168 4605 p 103 
| A cheap ſubſtitute for it. 1696p Shewn to be poſlible. 102n 
How calcined. 1701718 p Directions how to proceed therein. ib. 

| Tartarum Vitriolatum, how made. 262, 263 p Trees, their manner of growth inquired into. 
, Its virtues and uſes. 263 p I _ 37,138n 
Tafter, the chemical doctrine thereof. 3411p Their bleeding. 139&n 
Tears of Trees, how beſt procurable. 13gn How beſt tapped for their liquor. 1392 
| Tendon; ſhrunk, how remedied. 95,96 p. Gaby p Effects of their effluvia. 115 
Terra foliata 2 how prepared. 166, How defended in cold ſeaſons and climates. 
Whence the name. 1657 07 
f Whence it yields 2 copious oil. When ſaid to grow old. il. 
| Tefts, the beſt earth for making them. 308. When beſt fitted for timber. 59? 
| 475. 482. 19p Trial,, its uſes. 1870 
Thaws, effects thereof. 272 Triluration, its force in effecting ſolutions. 50: 


Therapeutics, derived from chemiſtry. 177 I great effects in chemiſtry. go2 &n 
Thermometers, the beſt made of mercury. 299 TubakCain, the ſame with Yulcas. 128 


| Theriacum Nicaudri, what. 118 Turf, its kinds. 367 
| Thunder, whence. 271. 404 be Dutch, its . 92 
Tin, its chemic-! character explained. ae Turgent ine, its ana yhs, 93,94 P 
| Its pature. ills, what. 1401 
| Nearly allied to filver. gi 7 m Minerale, how made. 310,317 
| Its ſpecific gravity. nature, virtues and uſes, 311,312P 
| Why prevented by water from meltin ids Tatenag, what. 1332 
} is ſoftneſs and dutility. En | 
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v. 
* (Baſi) his hiſtory, writings, o- 
p 


inions and diſcoveries. 35 K4 
Firſt applied chemiſtry to medicine. 35 n 
Valetudinariant, an excellent remedy for them. 


30 
Vapeurs, as different as the climate and il 
45,16 & en 


Vegetables, what. 66 n. 134 
Their diſtinguiſhing character. 168 
How fed by the earth. 128 n 
Their nouriſhment, what. 136 n 


Diſtinguiſhed from foſſils and animals. 134 
How nearly analogous to animals 134 n. 


181 
Their wounds to be treated as thoſe — 


nimals. 134,135 n 
Whether they always grow from the earth. 
135 n 

Whence they grow upwards, 143,144 n 
Their vaſcular ftruQture proved. 135 u. 4p 
Matter of their veſſels. 135 
Their abſorbing veſſels. 135 & n. 4p 


Office of their roots. 134 n. 136. 4p 
Their ſap, of what compoſed. 137. 140 


How raiſed. 135,136. 4p 
Progreſs and tion thereof. 140 
Have a kind of reſpiration. ib. 4 p 


Have their atmoſphere. 11 p 
Conſiſt of circulating veſſels and air · veſſels. 
140. 4 
Circul - ation, if at all, whence —_ 2 
them. 135,136 mn. 

Whether they are fed by the barks, wood 
136 n 

To — their bloſſoming and bearing. 
137 n 
Their manner of growth enquired into. 
136, 137, 138 n. 4p 

Their manner of generation explained. 141, 


| 142 n 

Their leaves. 140 
Office and importance thereof. ib. 
uices thereof. 15. 
arious kinds thereof. 5 p 
Their chyle, how elaborated. 140 
Their fruit. 142 
Their ſeed. 142,143 mn 
Their manner of growth. 143 n 
Their bark, what. 13S n 
Uſes thereof. 137 un 


Their digeſtion, how performed, I 
Their — or iar juices. 146. 17 
How diſtingui by chemical analy 


146 K n 

Their divifion. 147n 
by botaniſts. ht 

5 


Different juices in the different parts thereof. 
6 
Have different juices at different times. 7 - 
In what their difference conſiſts. 23 p 
Differ in their odours and taſtes. 6 p 
At firſt abound into watry ſaline juices. 


Their peculiar virtues, whence. 105 
Into 1 reſolvable. 146 n. 170 n 
Fewel of Fire. 301 
Proceſs of ignition in them. 301 
Their water, whether the fewel of fire. 
303,30 


* native ſpirits, whether the fewel o 


5 
8 and ſalts, whether des e 
of fire. 


©) 
Their oil the fewel of fire, 306; # 
Putreſied, take fire. 311,312 
Their ſpecific virtues, how exalted. 56 p 
Have valves in their veſſels. 4p 
Their receptacles. 5P 
Their ſcent and taſte, whence. 11 p 
Their native ſpirit ſmall in quantity. 10 p 
What and where lodged. 10p 


The vapour, or water they ſpontaneouſly 
exhale in the ſummer. 11 p 
Their native ſpitits or fragrant waters, how 
procurable to advantage. 9,10p 
How affected by the ſummer's ſun. 7 p. 


11 
A catalogue of thoſe fitteſt to afford kmple 
waters. 4 12p 
The aromatic, which. i2p 
Whether the taſteleſs and inodorous may be 
medicinal. 11p 


Compoſition of their aromatic fimple wa- 
ters 


10 p 
Their ſpecific virtues whence. 105 
What they loſe by exſiccation. 


11 
What they part with in diſtillation. + 
Their efluvia, what. ib. 


Reducible to oil by coction. i 
The utmoſt effect of boiling water 4 


Z 
The tendereſt, whence undeſtroyed by > 


ſan, rain, &c. 20P 
How reducible to white inſipid aſhes. 18. 
| 197 

Saline aſhes. 21 p 
Of what parts they conſiſt aſter f 
oP 

How affected by long keepi 20 p 
Naturally contain no ſalt; 375 
The more volatile; the lefs they yield of 
fixed ſalt. 22 p 
Their ſalt and oil, how united. 21 P 
Their falts, how cacurally exifiing elab 


23,24P 


L1l 2 Vege- 
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+ 
I? 


IN DE X. 


Vetablet, their native or eſſential ſalts, how 


procured. 23,24 p 
Their ſeveral ſpecies of ſalts. 24 
When they abound in ſalt, and when in oil. 

| 59 P 
„ ee afford a * 
t. | 20P 
Their decoftions what. 47 p 
The vapour of their decoctions what. 47.P- 
The ſcent of their oil. 58 5 
When ſaid to ſleep. 58.887 
The ſun's action upon the aromatic tri 
P 


78 
Method of reſolving them. 84,85,86 p 
Their acid ſpirit reducible to water. p; p. 


Whence red. 5 8 
In what manner they contain oil e 


85 5 

The virtues of their acid ſpirits, what and 

whence. 87 P 

Their acid ſmall in quantity. ib. 
Their native oils, how cleanſed. 85, 86 

Their empyreumatic oils, how cleanſed. 


86 p 
"Alcaline, how analyſed. 88,89 p 
Approach the nature of animal fabjets 
| .) 
Aﬀord alcaline ſalt without on. 
Their 6ils and ſalts, how puri 955 
Afford no inflammable ſpirit without fer- 
mentation. n 
Claſſed with regard to fermentation. — . 
: 10 
The requiſites to their fermentation. wil 
| 11 
To be treated as malt for brewing. . 
110 
How fitted for brewing. ab 
The . method of committing them 
to fermentation. 111,112 p 
By putrefaction made animal. 181,182 p 
Putrefied, how analyſed. 181 p 


All ſubject to putre faction. 180 p. 182 
Reducible by putrefaction to the 2 — 


mon nature. 181 p. 182 p 
Fegetatien explain d. 135,136,137 n 
Chemical, what. 249,250,251 p 

V enertal Diffs, its riſe, | 36. 4on 
How cured by Carpus. 36 
How cured by \Parace//as. 40n 


Medicines for it. 311 
V nery, — — © A 
erdigreaſe, what. 93 U. 137p. 286 p 


Its fine emetic q2n 
tilled; what N 
A pigment. 1 


A attractive of the acid of vinegar. 
I 2 is. 138,139p 


Alters not the nature of vinegar. 139 p 


Its virtues and uſes. 138p. 302 p 
Vermilion for painting, how 179n 
V Hie chemical, what. 580 

eir kinds. 58q 

Metalline, their inconveniences, 581,582 

Of what beſt made. 581 

Wooden, their uſe. ib, 

Earthen, when to be choſe. 582 

Which the beſt. ib. 
Of Glaſs, their excellence and uſes. 581 

How choſe. 581,582 

Their imperſection. 8 


L 581 
Their figure to vary as their uſes. 582,58 
Reaſons of the dive of their figure. 15 
Reducible to two kin 582,583 


p Vibration, whether the cauſe of heat. 296 


Villette's Speculum, its power. 267 
Compared with T/chirnhau/c"s. 278 
Of what made. = 
Its figure. ib, 
Diameter of its focus. ib. 
Its conveniences and inconveniences. = 

2 
Its effects. | 267 
Vinegar, what, and whence. 106 p. 129 p. 
: 132 p 
Its origin and production. 130 p 
How made in France. r30,131p 
Its ſubjects. 130 p. 
An artificial thing. 129 p 
Differs from native acids. 135 p 
Beſt made from generous wines. 30, 
| 131p 
Is not corrupted wine. 131p 
Depoſits a ſaponaceous matter in the * 
ing. ib. 
Its on, how to be cleanſed. ih. 
The better for uſe. tb. 


Its containing veſſels the better for uſe. ib. 
May be advantageouſly prepared from malt- 


liquors. 131325 
How improved by ſpice. 134P 
Its nature, properties, medicinal virtues and 

uʒſes. 132,133 5 
Its virtues, whence, 133P 
Contains an inflammable ſpirit. 134P 

The tartar of the wine. 7 

A fluid tartar. 19. 
Its power as a menſtruum. 547 


How procurable from balſams. 92,93,94 P 
Of balſams, and balſamic woods, its virtue. 


95P 
What it affords in diſtillation, and in 1 


order. An 
Whether it yield an ardent ſpirit by diſtil- 
lation. 134-135P 
Liquifes the animal juices. 133P 
How analyſed or diſtilled, 134-135 Pp 
Virtues and uſes of its ſpitit. j 5 
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Vinegar, its ſpirit a great antidote, 133P 
es of its rectiſied ſpirit. 137P 
Diſtilled, how rectiũed. 16. 
affected differently from wine by reRifica- 


tion. ib. 
How rectiſied from metals or hn. 
137,139P 

Rectified from verdigreaſe, its virtue. 138, 
139P 

Its rob or extract. 134,135 p 
Affords a ſtrong fixed alcali. 135 p 
Virtues thereof. 136 p 
Aﬀords an inflammable liquor, diſtilled __ 
lead. ib. 
A more elaborate production than wine. 
129 P 

Impaired by boiling with animal ſubſtances. 
137 P 

Its proportion of acid ſalt. 167 p 
Thins the blood. : 237 p 
Natural, of the plant, what. 57 p 
Of the philoſophers, what. 547 
Virification of Gold. 74n 
Vitriol, what. 129. 130 n 
Of two kinds. 130n 


Vomiting, remedies againſt it. 49P 
Urinal, what. 5 

Urine, its nature and contents. 189,190 p 
Morbid, differs from the healthy. 193 

Affords nothing acid nor alcaline by Gail. 

lation. 192 p 

Its analyſis. 191,192 p 


Contains no inflammable ſpirit. 192 p 
The ſharpeſt ſalts of the body. 191 p 


How to be regarded and judged of as a ſign. 
193,194 p. 201 p 


8 rob A ſand. 194-195 p 
ontains ſea · ſalt. IQ! p. 1 
Turned alcaline by being agile wich 8854 
alcali. 195,196 p 
Diſtilled with quick-lime, what it yields. 
I 
"n bay ſpirk, when diſtilled from quick 
ime. ib. 
Its medicinal uſes. 197,198 
Cryſtallized. OTE 4 
Its eſſential ſalt, how obtained. 91 


Nature thereof. is. 
How digeſted. * 
Turned alcaline by digeſtion. ib. 

ib. 


Native, of two kinds. 129 Its En where mortal. 
Whence obtained. 130 K n. 277 geſted, its analyſis. 203, 204 p 


Always found with copper. gin Its uſe in ſcouring and dying. 201 p 

Where found. 130n Shewu to be naturally neither acid nor al- 

= oy o# moe whence. © 131n X _ ime yerfefted i 696 
man, how . 130,131 n n what time int y. 190 p 

Green, how made. 131n Apt to putrefy, or turn alcaline in the body. 

— 130 Kn 1 pts 67 FR my 191 p 
ts component parts. 131n. 319p Uterine Medicines. p. 76 p. 80 p. 14 

Its — 31 P Vulcan, or Tubal Cain, the inventor of c 1. 

Its analyſis and recompoſition. 130. 318, miſtry. 12 K n. 13,14 n 

| 3'9P 

Its acid, what. : 129 | W. 

Artificial, made from all kinds of metals. 

129,130 ARTS, how taken away. 38 p 

Its uſes. 131n Water defined. 437- 465 


Vitriols of metals, how gained. 277 p 
Of iron, its virtues and uſes. 277,27 

Its ſpirit, oil and colcothar, how pre 

18,319 p 

Ulcers, foul, how cleanſed and cords 138 p. 

271,272 p 

Ultramarine, what, and how made. 1330 

Univerſal Medicine, when firſt pretended to. 


16,17 n. 33. 86 
Unknown to the ancients. 16 n 
The notion probably derived from Geber. 26 
Whether known to Parace/ſus. 16 u. 41 n. 


45 
Van Helmont. 45&n 
Probably not to any. 45n 


Puatility, the notion thereof in chemiſtry, 54 n 
See Fixedne/+. 

Pelatilization, effected by air. 407 

Vomit, a ſudden one. | 302 p 


_ Enters the compoſition of all bodies. 7p 


Preſent in air. 403. 43 
Forms the greateſt p 4 
Whether a principle. 134 n 
Turned to ice at great heights. 404 
Cauſes of its aſcent. 40 
Why hard to be known. 436 
Whether convertible into air. 436 n 
Contained largely in bodies. 436 Kn. 
446 n. 466. 87 p 
Impoſſible to obtain it «48-4 437 
Its peculiar weight difficult to find. 439 
Well-water, what and whence, _ 0. 
Which the wholeſomeſt. 440 n 
Which the pureft. _ 520 
How to diſcover its purity. _ 4400. 465 
Sea water, how made ſweet. 440n 


Its fluidity, what. | 441 
— on fire. 220 m. 44 


IN D E X. 


Water, its fluidity invariable, 442 
Smallneſs 4 = particles. 4 
Its penetrability. 442 &n 
Its —— made finer by cold. 444 

nlarged by fire, ib. 
Always in motion. ib, 
Its particles immutable, ib 
Inflexible. | 445 
Incompreſſible. 
Its t f 5 446 
Whence the ſeminal principle of all 
things. b 446 &n 
Of the moſaic creation, what. 446 n 
Its mildnefs. 447 
Warm water, an excellent anodyne. 448 
* 448,449 
proportion requiſite to diſſolve ſalts. 
: 459,451 
Diſſol ves not all metallic ſalts. 452 


Diffolves alcohol and fermented oils. 452, 


' Saturated with ſalt, diſſolves not alcobdf 


452 
Diffolves ſaponaceous bodies. 453- 516 
Attenuated oils. 16. 16. 


Air. 454 
Saline bodies. 516,517 
Terreſtrial bodies. 454 
Even gold. ib. 
Not an univerſal ſolvent. 15 


Inſinuates into the pores of bodies. ib. 
Increafes the weight and bulk of — 


Concretes with ſaline bodies. 


With ſulphur. 455,456 
With at bodies. 456 
Wich the ſolid ow of animals. 456,457 
With oils and alcohol. 57 
The vehicle of nutritious particles. 136n. 


| 4574458. 
Metallic water, what. 15 
Repels unctuous bodies. 458 
 Repelled by ſolids. 16. 
- Kinds thereof. ib. 


The univerſal nutriment. 


The pureſt, how obtainable. N 


Marks of pure diſtilled water. 


1,462 
A cement, in flicking Nn 
together. | 45 

Diffuſed through ſeveral bodies. 4 
Conſtitutes a large part of the aliment of 
animals and les. | ib. 
Why called the univerſal wine. 458 
* Preſerved by ſpirit of vitriol. 459 
Putreſied, recovered by boiling. , 16. 


_ Growing ſweet again after putrefaQion. 


2 463 Kn 
Conſiderably different in weight. 
Its — the body. weigh whe 
On vegetables. 3 ib. 
"Tis uſe univerſal. WES. 


The grand inſtrument of fermentation and 
putrefaction. 467 
Its hot vapour very powerful. 467,463 
by freezing. 468,469 K n 
Contains ſomething more ſubtile than air. 
0 
Its waves, what, and how produced. *% 
Whether convertible into earth. 471&n 
Conſider'd as a menſtruum. 512,513,814 
Floating in the air may act as a menſtruum 
20 
The vehicle of earth. — n 
Whether an infipid ſalt. 134n 
Whether the nutriment of plants. 1 Wa 
Why it quenches fire. 28 
Why it prevents tin from melting. is 


Tt heightens the force of fire. 303 
Boiling, its rarifaction. 235 
Odoriferous and medicinal, how and from 
what vegetables beſt procured. 9p. 
12 

How preſerved. 11 
Not pure. 9,10P 
How diſtilled vulgarly. 4344Þ 


How from fermented vegetables.4&—55 p 
Their virtues, excellence and uſes. 1 


Pp 

How improved by cohobation. 75 p 
Whence their taſte and ſcent. 475 
How obtainable to beſt advantage. 9p 
Their uſes. g—11p 
Vomitive, whence. 455 
Water-Poiſe,. that of Dr. Hook. 440n 
aves of Water, what. 470 
Wax, what. 97 p 
How procured. 140n 
How analyſed. g8p 
A kind of camphire, ib. 


Peculiarities of its oil and butter. 98,99 p 
Weight of Bodies correſponds to their reality. 


101n 
Relative, uncertain. 219 
Wind:, the great neceſſity thereof. 441 


Their son the air. 18 
Wines, what, and whence procurable. 106 p. 
114 p. 198,199p 

Their phyſical. properties. 114—117P 
The proceſs in making them. 112,13 p 
How made from meal and malt. 120,121 p 
How made ſtrong by ſtanding on the lees. 


np 

Retain not the taſte of the ſubjefts, whence 
they were made. 1159 
What they contain. 116 P 


When moſt diſpoſed to fret in the caſk.117 p 
How to be treated for diſtillation. 118 p 
Afford different liquors at different times of 

the diſtillation, 119P 


How made into vinegar. 129—135 5 


Mood, 


* 


IND T 


| WVid, whence its durability, corruption, c. 
and | 707 Vim what. 112,113 p 
467 gubject to two kinds of rottenneſs. ib. Tell. See Eggs. 
+468 How affected by the worm. ib. a 
n How affected by time. 5 Z. 
air. Which beſt to diſtill for oil. ib. Aﬀer, what. 116n 
479 The leaſt oily, the lighteſt. ib, ink, what. 133&n 
ib. Wounds, how healed to advantage. 96 P ives a gold colour to copper. 93 n 
En Without ſuppuration or cicatrix. ib, Parikfies tin. 133n 
„514 Worms, ies againſt them. 8 p. 102p. Zoximus Panopolitanus, his hiſtory and wri- 
uum % 225 p. 264 P. 278p. 307p tings. 7 En 
($96 Waormwood-Water, its virtue. 49 p Zythum, what. 199 
270 h 
1340 
136n 
28 
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CORRIGEND 4. 1 58 
P. 91. 1. 14. for iron read hd. P. 98. 1. 4. for flames r. fumer. P. 223. J. 41. incidents 
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